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ARROWPOINTS, SPEARHEADS, AND KNIVES OF PREHISTORIC 

TIMES. 

By Thomas Wilson, LL. D., 
Curator f Division of Prehistoric Jrchaology. 



INTRODUCTION. 

A spear is a long, pointed weai>on, held in the hand, used in war and 
banting, more by thrusting than throwing. Lance is synonymous with 
spear, though it may be smaller and lighter, but longer, used either by 
thrusting or throwing. A javelin is shorter, smaller, and lighter than 
the spear or lance and is better adapted to throwing by the hand. All 
of them may, in case of need, be used in hand-to-hand combats or in 
an assaulting column. 

A harpoon is a spear or javelin with barbs or toggles, usually thrown 
at fish or marine animals, though specialized for striking whales. 

An arrow is similar to a javelin, but shorter, smaller, lighter, and to 
be shot from a bow. It is a missile and purely offensive. In prehistoric' 
times and before metals were in use these were tipped with stone or bone. 

The arrowpoints, spearheads, and knives of the prehistoric races, 
when made of stone, have such a likeness of form and style that a 
sharp line of division between them is impracticable. A small imple- 
ment may be an arrowhead; a large one of the same type may be a 
spearhead, while either or both may have served as knives. The dis- 
tinction might be better made if the shafts or handles remained, but 
these, together with the lashings and attachments, have decayed and 
disappeared, except occasionally where bitumen or gum was employed. 
An implement of this kind, whether large or small, with a light shaft 
2 or 3 feet long would be an an*ow ; the same with a heavy shaft 8 or 10 
feet long would be a spear, while either of them with a shaft a foot or 
less in length would be a knife, dagger, or poniard. Indeed, an imple- 
ment of the latter class might be accidentally made through the break- 
ing of a spear or arrow shaft. Few if any of these implements of the 
real prehistoric man have been found with their shafts or handles and 
lashings or fastenings, and so we are largely driven to theory and 
analogy for their names and uses. In modern times the perfect arrow, 
first with a stone head, afterwards with one of iron, and shaft attached, 
was used in great numbers by the Korth American Indians; spears com- 
plete, with stone or iron head and shaft attached, were used by the Eski- 
mos, and knives with short handles have been found among the Hupa 
Indians of Oregon and California, and a few in prehistoric graves on the 
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Mexican border. In Africa, Australia, and Polynesia, the spears and 
knivesare usually of iron, socketed or tanged for the insertion of ahandle. 
This paper deals principally with the prehistoric arrowpoint and 
spearhead, beginning with the ruder forms of cutting, piercing, or 
throwing weapons or implements in the Paleolithic period, and dealing 
with the subject in all its characteristics. Bows are practically un- 
noticed, as most specimens from prehistoric times have decayed, but 
one or two having been found, and these only preserved by being 
under water or in peat beds. 

I. SPEARS AND HARPOONS IN THE PALEOLITHIC PERIOD. 

Appearance of the spear in the Mousterien epoch — Appearance of the har- 
poon in the 8olutr6en epoch — Spear or harpoon head^ with shoulder on 
one side only. 

The spear belongs to an earlier epoch in man's civilization than does 
the arrow. Although they are similar in api)earance, they differ 

greatly in age. The former appeared in 
the Paleolithic period, while the lat- 
ter did not appear until the Neolithic. 



Fig. 1. 

AOHETTLibBN IMPLBMBNT OF FLINT. 

Side view. 
St. Aobeul, France. 

i^ n«tar«l size. 



Fig. 2. 

PALEOLITHIC IMPLEMENT OF QUARTZITE. 

Madras. ludia. 

Cat. No. 13-.V15, r.S.N.M. Jj, naturiil si/r. 



The first implements known to have been used by man were the rude, 
thick, heavy, chipped flints which belong to the Chelleen epoch of the 
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Paleolithic period. Tbey were probably neyjir used with a handle, for 
it is hard to conceive au impleiueat so ill contrived for attachment to 
a handle. They are nearly the shape of an almond or peach stone 
(figs. 1, 2). A portion of the natural crust of tlie flint pebbles was left 
at the butt of some of these implements for a grip, thus showing that 
they were intended to be held in the hand, and not to be handled for 
use as spears or javelins. These implements are not thin and flat so as 
to be inserted in a split handle, and whether attempted longitudinally 
as for a spear, or transversely as for an axe, it would be with difficulty 
that any of them could either then or now be retained in a handle. If 
inserted in a wooden han- 
dle a sufficient distance 
to hold, a blow given with 
force would drive it into 
and through the wood? 
and would certainly split 
the handle. Being in- 
sufficiently inserted, it 
would fly out. 

We are not driven to 
theory entirely with re- 
gard to this matter, for 
aside from the fact that 
some of these are left 
with the butt of the flint 
pebble for a grip, the in 
ventive genius of man 
has not yet been able to 
discover and employ a 
handle that could be at- 
tached to these or similar 
implements without be- 
ing open to one of these 
objections. Attempts 
have been made in this 
direction by several per- 
sons, notably in a series in Carnavalet Museum, the municipal museum 
of Paris. An inspection of tliis series or of any of the implements 
themselves will show the impracticability of handling them. 

It does not necessarily follow, because these Ohelh'en implements 
were not put in a handle and used as spears, that, therefore, the man 
of that period had no spear, for a sapling or branch of a tree, sharp- 
ened and hardened by fire, would have made a most effective weapon of 
the spear or javelin sort. It may be objected that no such objects have 
ever been found, yet this is not conclusive against the possibility of the 
wooden implement having been made, for, being wood, it might have 
decayed long before the historic ]>eriod. 



Fij?8. 3, 4. 
MOUSTERIKN SPEARHEAD OF FLINT. 

ObverHB ami reverse. 
Lo Moiistier, Frauco. 

CaU No. 9l>15, U.S.N. M. Nalur»l nlw. 
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In the middle part of the Paleolithic period an implement appeared 
which we may well suppose to have been the head of a spear or javelin 
(figs. 3, 4). 

These implements have been called Mousterieu points from their hav- 
ing been found in purity and profusion in the cavern of Moustier ou 
the river Yezere in France. Their character is shown by the two 
figures, being the opposite sides of 
the same implement, obverse and 
reverse. They are smooth flakes of 
flint, thin, rather heavy at the butt, 
tapering on sides and edges to a point. 
They were struck from a core of flint 
at a single blow, which left a broad, 
flat surface on the inside, showing the 
conchoid of percussion. The workmen 
in manufacturing the implement left 
this side in its original condition as it 
came from the block. The outer side 



Figs. 6, 6. 

PALBOUTHIC POINTS AND HAR- 
POONS OF REINDEER HORN. 

La Madeleine, France. 






Figa. 7-10. 

PALEOLITHIC POINTS AND HARPOONS OF REINDBBR HORN. 

La Madeleine, Dordogne, France. 

Lsrtet KDcl Christy. ^ natural Klxe. 



was chipped by small flakes to a regular outline and made sharp along 
the twa edges and at the point. None of the objections made to the 
handling of the Chelleen implement apply to this. It was and is easy 
to insert this implement into a cleft stick and fasten it tightly either 
with thongs or bitumen so as to be effective as a spear or javelin. 
There is no positive evidence that they were thus used, but the fact 
that it could liavebeen done, that similar implements were and are thus 
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used among savages, and that those be- 
longing to the preceding epoch could not 
have been thus used, establishes a fair pre- 
sumption in that behalf. This fact being 
admitted, these represent the earliest 
spearheads made by man. If these imple- 
ments were rare, the argument would be 
correspondingly feeble, but they have been 
found in great numbers over a large por- 
tion of western Europe, and the epoch to 
which they belonged is believed by M. de 
Mortillet to have been of greater durati6n 
than any other in the Paleolithic period. 

In the continuation of the Cavern period 
to what M. de Mortillet calls the Solutrren 
epoch, where the inventive genius and the 
mechanical ability of man became bigher, 
implements are found which establish be- 
yond dispute their use as spears or jave- 
lins. True, they have been used as har- 
X>oons, but what is a harpoon but a barbed 
spear or lance! Many of them were of 
bone or horn. Figs. 5, 6, 7, 8, and 9 are 
here introduced as typical representations 
of thousands which have been found in 
southern France, belonging to this epoch of 
the Paleolithic period. Those here shown 
are of reindeer horn and are about natural 
size. Observe the straight, smooth, taper- 
ing points. In one of them (fig. 5) the base 
is bifurcated to receive the end of a shaffcj 
another has the base brought to a point 
for insertion into the shaft, and, after the 
fashion of the Eskimo and other fisher peo- 
ple, it has a hole apparently for the attach- 
ment to its shaft by string (fig. 6). The 
others, larger ones, have at their base an 
enlargement or swelling, over which the 
hollow shaft can be forced for a given dis- 
tance, which, lashed tightly with a thong, 
will keep it firm, or, inserted but slightly, 
will allow it to pull out and remain in a 
wound while the shaft is released (figs. 
7-10). 

These objects, having belonged to the 
Paleolithic period entirely disassociated 



Fig. 11. 

SOLUTBfeEN POINT OF CHIPPED FLINT. 

Soliitrc", Fniiicc. 

Riyny-tiur- Arroux ( Sauue-«l- Loire ). S.^ rmUiral tdze. 
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with objects of the Neolithic i^eriod, constitute satisfactory evidence 
that man of the Paleolithic period made and used harpoons, and conse- 
quently must have been able to make spears and javelins. The differ- 
ence between the two is more in name than aught else. They are both 
used in the same way, both serve the same purpose, and with the varia- 
tion of material and barbs are essentially the same weapon. 
These bone and horn harpoons serve to elucidate similar implements of 

the same period made of flint and to identify 
them as spears or javelins and not arrows. 

Figs. 11. 12, 13, and 14 show a number of 
the well-known leaf-shaped implements, 
called in France feuille de laurieVy or laurel 
leaf, from their resemblance to it in shape. 
This period represents as high a degree of 
mechanical skill in flint chipping as any 
other in the world's history. 

An examination of these implements is 
required to understand the delicacy of their 
manufacture. It required much experience 
to obtain the needed amount of manual 
dexterity. One of these leaf-shaped imple- 
ments,* found en cache with t«n others, is 
shown in fig. 11. It is one ot the largest, 
being 14 inches long, 3^ inches broad, and 
its greatest thickness is less than three- 
eighths of an inch. The original is in the 
museum of Chalon-sur-Sa6ne. The imple- 
ment is made entirely by chipping, the fin- 
ishing on the edge of which would appear 
to have been done by pressure and not by 
strokes. No flint-knapper of the present 
day, whether amateur or professional, has 
yet been able to reproduce one of these fine 
Solutreen leaf-shaped implements. The 
U. S. National Museum has had many times 
to contend with fraudulent and spurious 
specimens which showed considerable manual dexterity, but it has 
never been presented with counterfeits of these beautiful implements. 
They were perfectly adapted for insertion in a handle and could then 
be used with eft'ect as spears or javelins, according to their size and 
weight. They might have been taken in the hand and used as knives, 
the hand being protected by a bit of the skin of an animal or a bunch 
of grass. They were of all sizes (the figures are two-thirds natural 
size) and came down from the large one just mentioned, through grada- 
tions, to those not more than three fourths of an inch long and one- 
half an inch wide. Figs. 15 to 18 show iini)lements of the same 



Fig. 12. • 

SOLUTRl%BN POINTS OF CHIPPED FLINT. 

Franco. 

Cut,C«UNo.99747, U.S.N.M. S natursUizc 
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epoch, the shoulder being on one side, contrary to the arrow and spear 
heads of the Neolithic period, and bearing a great similarity to its 
brother, the harpoon. 

These and similar implements, made of bone and horn, were contin- 
ued in use throughout the Paleolithic period. So it is proved by 
deduction and induction that the bow and 
arrow did not make its appearance during 
the Paleolithic period, but are later than 
either the spear or javelin. 

The author does not forget 
the differences of opinion be- 
tween M. de Mortillet and M. 
d' Acy as to the various types of 
Paleolithic im- 
plements, and 
theextinctfauna 
associated there- 
with, found in 
the alluvial 
gravels of north- 
ern France and 
southern Eng- 
land. He knows 
also the subdi- 
vision called St. 
Acheuleen, pro- 
posed by M. 
d'Ault Dumes- 
nil, and he does 
not enter into 
any of these dis- 
c u 8 s i o n 8 . His 
position in this paper does not conflict with 
I * either. Whether the Mousterieu point was 

\ I contemporaneous with the Chelleen imple- 

ment, or was subsequent to it, or how many 
changes or epochs are represented by the 
two styles of implements, does not affect 
the statement that the Ohelleen implement 
probably was not, and the Mousterien 
probably was, used as a spearhead, and 
that despite the stemmed and barbed har- 
poons of the Solutreen or Cavern period, there is no evidence that 
the bow and arrow was known or used during the Paleolithic period. 
In this position the author is sustained by one of the highest authori- 
ties on the subject in the United States, Prof. Henry W. Uaynes, of 



Figs. 15, 1«. 
8olutrI^:kn points of chipped 

FLINT. 

Sbouldero<l ()n one ctlgo. One tin- 

ighed, one unflumhetl. 

Dordogno, France. 



Figs. 17, 18. 

SOLITTR^BN FLINT POnTTS. 

Shoaldered on one edge. 
Dordogne, France. 

Ntttuml sizff. 
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Boston, who, as long ago as February 3, 1886, published a paper, the 
title of which indicates his opinion : The Bow and Arrow Unknown to 
Paleolithic Man.^ 



II. THE ORIGIN, INVENTION, AND EVOLUTION OF THE BOW AND 

ARROW. 

Origin uriknown — A wonderful contrivance — Its mythology — Its history — 
Arrow release in antiquity. 

Of the origin of the bow and arrow, history is silent. We know 
nothing whatever of its origin from any written word or description 
in any language or of any i^eople. It is entirely prehistoric. Our only 
knowledge of its beginning comes from such of the remains of human 
industry belonging to prehistoric times as have been found in modern 
times. We can easily base our conclusions on comparisons of these 
remains. We have seen how the spear and harpoon and possibly the 
javelin belonged to the Paleolithic period or chipped-stone age; and 
now we will see how the bow and arrow was an invention of the Neo- 
lithic period or polished-stone age. But both these ages lie far back in 
the past, earlier than any written history, and were unknown to the 
world until the discoveries of the nineteenth century. 

A stick or staff sharpened or hardened by fire might make a si>ear. 
Herodotus^ says, describing the army of Xerxes, that " the Libyans 
marched clad in leather garments and made use of javelins hardened 
by fire" (pp. 836, 847). To tip the staff with a bit of flint would be but the 
first step in the evolution of a better weapon, which, once taken, might 
continue through all its varieties, from the heaviest and longest spear 
to the shortest and lightest javelin — from one which was too heavy to 
carry and was simply to be held up after the fashion of an abattis 
protecting the holder against an onslaught, down to a lighter and 
smaller implement which he could hurl at his enemy. All this is in the 
natural evolution of an invention. One might grow out of the other. 
We have no positive knowledge that this was the manner of growth, 
but we may easily surmise it, if not with the Libyans, then with some 
other and possibly more primitive people. 

Hence we can see how the commonly accepted law of evolution and 
progress may be set at naught by observed facts. The Libyans were 
noted soldiers and formed part of the greatest army of earth, and one 
would suppose a priori that their arms would have been of the most 
approved pattern, but their javelins were the most primitive and rude 
type, the beginning — really the first step — in warfare; the protoplasm 
of weapons; the staff sharpened and hardened by fire. So much for 
spear and javelin. 

The bow and arrow is a different weapon, and its invention had no 



^ Proceedings of the Bonton Society of Natural History, XXIII, p. 269. 
^ Book VII, 71. 
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Fig. 19. 

PRIMARY ARROW 
LBASB. 

Prof. E. S. MoTM, BulleUn E«- 
Mx Institute, 1885, XVII, 
p. 148. 



Fig. 20. 

8ISCONDAR7 ARROW BE- 

LEA8B. 

Prof. E. S. Monie. 



relation with the spear, lance, or javelin. It is a machine, requiring the 
combined action of two objects. It was the first projectile weapon 
known to or used by man. The world has accepted the existence of 
the bow and arrow without much thought of its ori- 
gin. It belonged to primitive man, and we received 
it as though part of him. But a moment's consider- 
ation of the condition of a savage 
who had never seen or lieard of any 
machine by which missiles could 
be thrown farther or harder than 
he could do it with his hand — that 
this savage should have invented 
the spring of the bow, should have 
utilized it by tightening the cord, 
and arranged the whole so that by 
drawing the cord and its sudden 
release, could project an arrow 
with such force as to be an effective weapon — that 
he could do this is a matter of wonder. This inven- 
tion of the savage is one of the triumphs of mind. 
It is an illustration of the inventive genius and intellectuality of man. 
There is but little doubt that it marked an epoch in that dead and gone 
civilization eqaal to the discovery in the later years of its complement 
and successor, gunpowder, and it may ha.ve wrought 
as great a change in man's condition on earth. 

In whatever quarter of the globe or among what- 
ever people the bow and arrow has been found, it 
antedates all our knowledge of it or them as ob- 
tained through history. The earliest writers of an- 
tiquity mention the bow and ar- 
row as an implement of warfare 
or the chase as though it was then 
an old and well-known weapon. 
Homer, Herodotus, Tacitus, 
Strabo, and Pliny all mention it. 
The many references to it in the 
earlier books of the Bible show it to have been at 
that time a weapon in common use. 

Prof. E. S. Morse, in his study of the different modes 
of arrow release,* (figs. 19, 20, 21, 22, and 23) shows 
the existence of the bow and arrow in early Egyp- 
tian, Assyrian, Etruscan, and Grecian times, from 
the ancient sculptures and bas-reliefs, although it is 
only incidental to his subject. If its existence or origin had been in ques- 
tion his illustrations could have been multiplied numberless times from 
the ancient sculptures, bas-reliefs, painted vases, and coins of antiquity. 





Fig. 21. 

TERTIARY ARROW 
LEASE. 
Prof. E. S, Morw. 



Fig. 22. 

MEDITBRRANBAN A] 
RELEASE. 
Prof. E. S. Morw. 



» Bulletin, Essex Institute, XVII, October to December, 1885, pp. 145-198. 
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Fig. 23. 

MONQOLIAN ARROW RE- 

LBASB. 

Prof. E, S. Mors*. 




Fig. 25. 

(Fig. 24) STYTHIAN AND PARTHIAN BOW. 
(Fig. 25) ORBBK BOW. 

Smith's Dli-tlonary of ilret-k and Roiiian AntlqnlUw title Amu. 



Whether these arrowheads were of stone or metal can not be known 
from the representations; but the earliest mentioned by historians are 
of metal. 
The bow is represented on the most ancient monuments. In classic 
art it is an attribute of Apollo, Cupid, Diana, Her- 
cules, and the Centaurs. l?he form represented was 
thatof the Greek 
bow — two arcs 
united by a 
straight piece 
in the middle. 
Grecian mythol- 
ogy attributes 
the invention of 
the bow to Scy- 
thes, the son of 
Hercules, or to 
Perse, the son of 
Perseus, but 

Herodotus supposes this to be a tradition of the skill in archery of the 
Scythians and Persians. 

Smith, in his Dictionary of Greek and Koman Antiquities, under the 
title "Demosii," says: 
Another olass of public slaves formed the city guard of Athens, 
* * * they were generally called 
bowmen * * "* or, from the native 
country of the majority, Scythians. 

And again, under the title "Ar- 
cus:" "The form of the Scythian 
and Parthian bow differed from 
that of the Greeks," and he figures 
the two (figs. 24, 25). 

Hecontinues,sayingthat Homer 
has described the Greek bow ^ as 
made of two pieces of born, and 
the bowstring of thongs of leather 
twisted, but Pandarus's bow was 
strung with sinew. The bowstring 
was fastened at one end of the 
bow, and at the other there 
hung a hook or ring of metal 
into which the string was caught 
when the bow was to be used; 
when not in use, the bow was 
unstrung and put in a case of leather, ornamented^ as shown in fig. 26, 





Fig. 26. 

ORBBK BOW CASE AND qUIVER. 

Smlth'H DictloQAry of (ireek and Rommu 
Antlquittw. 



Fig. 27. 

ORBBK BR02iZB 
•• THREE- 
TONODBD" 
ARROW- 
POINT. 

Peraepolis. 



» Ihad, Book IV, 105-126. 



■' Odyssey, Book XXI, 54. 
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The arrowheads were of bronze, Homer says **three-toiigued,'' as 
shown in fig. 27, aud those from Marathon shown further on (fig. 28). 
The arrow shafts were of light wood or smooth cane, 
well polished. 

In the Trojan war the spear, lance, or javelin was 
the principal weapon and used in all three capaci- 
ties, according to the need. It could naturally be 
thrown but a short distance in the immediate pres- 
pj 2g ence of the enemy, and was sometimes used in hand 

ORE.K BKONZE •THREB- ^ ^^Ud COUflictS. 

TONODKD" ARROW- Homcr describcs in detail the arms and armor 
^^^^' of the Greeks and Trojans and their various uses, 

Marathon. _ , , ,. . .. , , 

smith', mcuo«.ry.nie. Sa^tu. ^^^ makcs apparcutly no distinction between those 
of the two peoples. 
Achilles, in the combat with Hector : 

* * * and, poisiDg; hurled his weighty spear. 
But Hector saw and shunned the blow ; he stooped, 
And o'er his shoulder flew the brass-tipped spear, 
And in the ground was fixed : but Pallas drew 
The weapon forth, and to Achilles' hand, 
AU unobserved of Hector, gave it back. 

Then Hector: 

Poising, hurled his ponderous spear, 
Nor missed his aim; full in the midst he struck 
Pelides' shield; but, glancing from the shield. 
The weapon glided off. Hector was grieved 
That thus his spear had bootless left his hand. 
He stood aghast; no second spear was nigh : 
And loudly on Deiphobus he called 
A spear to bring ; but he was far away. 

Again Hector: 

Thus as he spoke, his sharp-edged sword ho drew, 
Ponderous aud vast, suspended at his side ; 
Collected for the spring and forward dashed. * * * 
Achilles' wrath was roused : with fury wild 
His soul was filled : before his breast he bore 
His well-wrought shield; and fiercely on his brow 
Nodded the four-plumed helm, ♦ * ♦ 
Gleamed the sharp-pointed lance, which in his right 
Achilles poised, on god-like Hector's doom 
Intent, and scanning eagerly to see 
Where from attack his body least was fenced. 
All else the glittering armour guarded well, * • • 
One chink appeared, just where the collar bone 
The neck and shoulder parts, beside the throat, * * * 
There levelled he. [Hiad, XXII, 320. 

In the combat with Ajax, Hector: 

Poising, hurled his ponderous spei^r; 
The brazen covering of the shield it struck, 
The outward fold, the eighth, above the seven 
NAT MUS 97 53 
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Of tough bull's hide; through six it drove its way 

With stnbljom force, but in the seventh was stayed. 

Then Ajax hurled in turn his ponderous spear, 

And strack the circle true of Hector's shield: 

Right through the glittering shield the stout spear passed, 

And through the well-wrought breastplate drove its way, 

And underneath, the linen vest it tore; 

But Hector, stooping, shunned the stroke of death. 

Withdrawing then their weapons, each on each 
They fell. * * * 

Then Hector fairly in the center struck 
The stubborn shield; yet drove not through the spear; 
For the stout brass the blunted point repelled. 
But Ajax, with a forward bound, the shield 
Of Hector pierced; right through the weapon passed. [Iliad, VII, 273. 

The spear shaft was made of ash, and was tough and strong, thus : 

The son of Peleus threw 
His straight-directed spear; his mark he missed, 
But struck the lofty bank, where, deep infixed 
To half its length, the Pelian ash remained. 
Then from beside his thigh Achilles drew 
His trenchant blade, and, furious, onward rushed; 
While from the cliff Asteropseus strove 
In vain, with stalwart hand, to wrench the spear. 
Three times he shook it with impetuous force, 
Three times relaxed his grasp ; a fourth attempt 
He made to bend and break the sturdy shaft. [Iliad, XXI, 192. 

Their spears lost or broken, they resorted to their swords: 

Then Peneleus and Lycou, hand to hand. 
Engaged in combat: both had missed their aim, 
And bootless hurled their weapons: then with swords 
They met. First Lycon on the crested helm 
Dealt a iierce blow ; but in his hand the blade 
Up to the hilt was shivered. Then the sword 
Of Peneleus * * * 
* * * deeply in his throat the blade 
Was plunged. [Iliad, XVI, 385. 

One of the tactical maneuvers of the Greek soldier was to thrust 
the lance into and through the shield of his opponent, and while he 
was disengaging it to attack him with the sword. 

The swords, shields, and armor are described by Homer, and, as 
already seen, most of the combats were hand to hand. It is curioufe to 
consider that until the invention of the sling and the bow and arrow 
there was no projectile weapon used in warfare except the lance or 
javelin. The knights of ancient times, as well as medajival, fought in 
armor, and whether on foot, on horse, or in a chariot, they pressed the 
fight hand to hand. It seems curious in these days of long-range guns 
to think of great wars carried on as prize fighters would, and that 
beyond arms' length meant out of danger. 

Archers could not carry shields, and so were driven to ask protection 
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of some spear — or swordsman, and this may have had such implication 
of cowardice or degradation as to account for the rarity of the use of 
the l)0w and arrow, for it seems certain that while it was used in 
the Trojan war it performed bnt a subordinate part. Paris was an 
expert archer; Teucer had a bow; Merioues discharges an arrow which 
strikes Menelaus. "Pandams the god-like, Lycao's son," was the 
skilled archer from Crete. His bow, arrow, and quiver are described, 
and how he was called to act the part of the sharpshooter. Diomedes 
was dealing destruction among the Greeks when .^neas sought 

Pandarus — 

• * * and addressed him thus : 
"Where, Pandaras, are now thy winged shafts, 
Thy bow, and well-known skill, wherein with thee 
Can no man here contend? Nor Lycia boasts 
Through all her wide-spread plains a truer aim. 
Then raise to Jove thy hands, arid with thy shaft 
Strike down this chief, whoever he be, that thus 
Is making fearful havoc in our host!'' [Iliad, V, 196. 

The bow of Pandarus, with its accompaniments, and the operation of 
shooting Diomedes, are thus described : 

Straight he uncased his polished bow, his spoil 
Won from a mountain ibex, which himself, 
In ambush lurking, through the breast had shot, 
True to his aim, as from behind a crag 
He came in sight; prone on the rock he fell, 
With horns of sixteen palms his head was crowned. 
These deftly wrought a skilful workman's hand, 
And polished smooth, and tipped the ends with gold. 
He bent, and resting on the ground his bow. 
Strung it anew. » * * 
His quiver then withdrawing from its case. 
With care a shaft he chose, ne'er shot before, 
Well-feathered, messenger of pangs and death. 
The stinging arrow fitted to the string. » • » 
At once the sinew to the notch he drew ; 
The sinew to his breast and to the bow 
The iron head ; then when the mighty bow 
Was to a circle strained, sharp rang the horn, 
And loud the sinew twanged as toward the crowd 
With deadly speed the eager arrow sprang— it struck 
Just where the golden clasps the belt restrained, 
And where the breast-plate, doubled, checked its force. 
On the close-fitting belt of curious workmanship 
It drove, and through the breastplate richly wrought 
And through the coat of mail he wore beneath. 
His inmost guard, and best defence to check 
The hostile weapon's force ; yet onward still 
The arrow drove. [Iliad,* V. 119. 

At the extremity of the plain of Marathon, Greece, is the tumulus 
mentioned by Pausanias as having been erected over the Athenians 



* Earl Derby's translation, London, 1867. 
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killed in that battle, B. C. 490. It was excavated by Francois Lenor- 
mant, and bis report was published.^ A ^eat namber of bronze arrow- 
heads were foand, short, barbed, socketed, and with three facets. 

Flakes of black flint were also found, which were thought by some 
to have served as arrowheads, bnt this has been combated and is doabt- 
ful. They were all the same type and did not resemble any known 
standard of arrowhead. They were but fragments of an irregular tri- 
angular form, l^ to 1 J inches in size, and curved at the point. M. Lenor- 
mant is clearly of the opinion that these were not of Greek origin. 
The black flint is almost unknown in Greece, and he suggests that 
they might have been used by some of the Persian archers. But even 
this is doubtful, for we know that bronze and iron arrowheads were 
used at that period by the Persians as well as by the Greeks. The 
latter had used them in the days of Homer (figs. 24, 25). 

The knowledge of bronze is 1)elieved to have come from the East, and 
if so, would have been known in Persia even before it became known 
in Greece. It is doubtful if they were arrowheads at all, but if they 
really were it is much more likely they belonged to the Persian allies 
than to the Persians themselves. The Scythians and Parthians, coming 
from the direction of Persia, were the most celebrated archers of the 
known world, and had bronze, if not iron, arrowheads. History helps 
us in the view that these stone arrowheads, if they were such, did not 
come from Persia, nor from the East, but from Ethiopia — the far South. 

Herodotus ^ described the arms of the various peoples forming the 
army of Xerxes. Most of them had the bow and arrow, but stone 
points were used only by one people. 

The Persians • * * hatl short spears, long bows and arrows made of cane 
• * * and nnder theiu their quiver hang. * * • The Indians • *^ • had 
bows of cane and arrows of cane tipped with iron. « * * The Bactrians had bows 
of cane, peculiar to their country. * ♦ • The Parthians, Chorasmians, Sogdians, 
Gaudariansy and Dadica? had the same as the Bactrians. The Caspians, Savangas, 
and Pactyes had bows of cane. « * « The Arabians carried at their right sides 
long bows which bent backward. The Ethiopians carried long bows, not less than 
four cubits, made from branches of the palm tree, and on them they placed short 
arrows made of cane; instead of iron, tipped with stone, which was made sharp and 
of that sort on which they engrave seals. • * » They had javelins tipped with 
antelope's horn made sharp like a lance. 

The Scythians and the rude tribe of Massagetie used bronze arrow- 
heads in the time of Herodotus, who records^ how that one Ariantas, a 
king of the Scythians, took the census of his people by requiring each 
one to contribute an arrowhead, the whole of which he put in the melt- 
ing pot and cast into an enormous bronze vessel.^ 

Our modern discoveries point toward bronze and iron having come 
from the Orient, and getting into Egypt and Ethiopia later than into 
Assyria or Asia Minor. 

Armenia and Caucasus, that vast mountainous and comparatively 

Revue Archaeologique, Paris, February, 1867. * Book VII, 61-80. 

^ Book IV, 81. * Sir John Evans, Ancient Stone Implements, p. 329. 
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unkuowD country lying between and to the south of the Black and Cas- 
pian Seas, has been lately subjected to critical archteologic researches.* 

Metals were there early discovered and put to use. But few locali- 
ties found by the explorers show occupation in the Neo- 
lithic period pure and simple. Knowledge of bronze and iron 
dates to almost the earliest times. It is strongly claimed by 
de Morgan that Armenia was the seat of a very early, if not 
the original, discovery of iron. When he approximates the 
appearance and use of iron in connection with bronze in that 
country to a period twenty to thirty centuries before Christ, 
and shows that iron was in common use there long before 
it was in the adjoining countries, it will be seen what good 
ground he has for his assertion. The author knows well 
that M. de Mortillet has assigned to Africa the place of 
discovery of iron, and this may be correct. He does not 
argue the proposition; it is aside from his 
present purpose. He is endeavoring to 
show the probability that the Ethiopian 
flint arrowheads in the army of Xerxes 
came rather from Africa than Asia, and 
that in the latter country stone as a mate- 
rial for arrow and spear heads had been 
superseded by metal — bronze and iron. 

De Morgan^ describes swords, pon- 
iards, lances, hatchets, bows, and arrows. 
He says that there were found in the 
cemetery of Eedkine lance heads of both 
bronze and iron, in the cemetery of Lelwar 
those of iron only. They were practically 
the same type, the blade long and narrow 
in the form of a willow leaf. They all had 
a projecting rib running longitudinally 
through the center to strengthen it. They 
were furnished with a socket in which the 
shaft was inserted and one or two holes for 
nails to fasten it. Of course the handle 
was decayed and lost, but in a few cases re- 
mains were found stuck in the socket which 
enabled them to suppose it had been of ash. 

These iron lance heads varied greatly 
in size, form, and fashion. Figs. 29 and 

30 are from the cemetery of Mou5i-y6ri; fig. 29 is 4 inches long 
and 2J inches wide; Ag. 30 is 25 inches long. The former blade is 



Figs. 29, 30. 

PREHISTORIC IRON SPEARHEADS. 

Cemetery of Mou9i-y6ri, Russian Ar- 
menia. 

de Morgan, figK. 46, 48. 



*E. Chantre, Recherches Anthropologiques dans le Caucase; J. de Morgan^ Pre- 
miers Ages des Metaux dans I'Arm^nie Russe, Paris, 1889; J. Mourier, L'Archjpologie 
an Caucase, Paris, 1887. 

'Les premiers &ges des M<^taiix dans TArm^nie Rasse, pp. 89-101. 
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long and narrow, while the latter is short and broad. Figs. 31-38 
shows eight of these iron lance heads, all from the cemetery of Chei- 

tan-thagh. 

The variations of these spear- 
heads show them to have been 
the product of individual de- 
sign and manufact ure, and that 
they were not made by a ma- 
chine or after a single pattern. 
They are all socketed; the 
socket is not solid, but open 
on the side, showing they were 
hammered and not cast. The 
sockets were not welded nor 
brazed. Whether they could 
weld or braze two pieces of iron 
together must be left uncertain. 
It may, however, be considered 
certain that they knew of and 
employed a heat sufficient to 
weld, and used it in the manu- 
facture of these implements, 
for without a welding heat they 
could not make these sharp 
edges and points. On one of 
the Egyptian bas-reliefs (at 
Medinet Abou, Thebes, twenti- 
eth dynasty) a Thyrenien war- 
rior is shown with two spears 
as though one might liave been 
for throwing as a javelin and 
the other for hand to hand 
combat. 

There was a series of knives 
of iron from the cemetery of 
Cheitan-thagh, Armenia. The 
handles had been of wood, 
bone, or horn, fastened much 
the same as the butcher or car- 
ving knife of modern times. 
Some had a tang inserted in 
deer horn, some had pieces of 
bone, others pieces of wood cut 
thin and laid on both sides, riveted through. The U. S. National Museum 
possesses a series of the latter obtained direct from M. de Morgan which 
is represented in the accompanying photographic plate (Plate 1). 
The engraving on the bronze belts or cinctures of the warriors show 



I 



Figs. 31-38, 

FRBHI8TORIC IHON SPEARHEADS. 

Cemetery of Cheitsn-thagh, RassiaD Armenia. 

de MorgMi, tg. 47. | nmtural bIm. 
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Prehistoric Iron Knives and Spearheads. 

Cemetery of Chei'tan-thagh, Russian Armenia. 

J. De Morgan, Mission Scientiflque au Caucase, I, (Les Premiers Ages des Metaux dans I'Arm^nie 

Russe), p. 13^. fig. 121. 
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the form and use of the bow and arrow iii that locality at that period. 
The bow was looger than a man was tall. It was not regular in its 
form, as are most bows. It consisted of three curves, the center being 
the smallest and shortest. The drawings (figs. 39, 40) show the form. 
These forms may have been exaggerated by the ancient artist, but they 
are our only source of knowledge. From the scenes depicted elsewhere 

on the cinctures, it is concluded that 
these bows served for the chase as well 
as for war. 

Chips and flakes of obsidian, few in 
number and irregular and uncertain in 
form and from the inountsiins of Alla- 
gheuz, were found by de Morgan, which 



Fig. 39. Fig. 40. 

PREHISTORIC ARMBNIAN BOWS, BNQRAVBD ON BRONZE CINCTURBS. 

Fig. 39— From cemetery of Akthala; fig. 40— from Mou9i-y6ri. 

dv MnrKsn, fi|{ii. 54, 191. Natural Kiz«. 

he thinks may have been used as arrowheads. The author may be 
permitted to doubt the generality of such usage — he would not deny 
isolated or sporadic cases. 

The arrowheads found were of bronze or iron (figs. 41-45, ) and were 
of curious forms, some socketed, some stemmed, some with long, fine 
barbs, others leaf-shaped. Some were arranged with a stem or tang to 
be inserted in the shaft (figs. 4ii, 43), others had a socket in which the 
arrow shaft was to be inserted, and a small hole was provided with a 
nail or point to fasten it (figs. 41, 44, 45). Some had a curious barb, more 
the appearance of a nail or spur, springing from the socket, which had 
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Fig. 44. 



Flg.4L 



Fig. 43. 



been bent backward into the form of a hook, thas making it into a barb 

(tig. 41).. 8ome were ar- 
ranged with barbs, others 
without. The bronze im- 
plements were cast, the 
iron ones hammered. 

A few of the implements 
of chisel shape, if arrow- 
heads, of the form tranch- 
ant transver8al,werefound 
in the cemetery of Mou^i- 
yeri (figs. 46, 47). It is 
curious to remark that 
while the bronze and iron 
arrowheads of this period 
and locality are the gen- 
eral form of chipped-stone 
arrowheads of prehistoric 
times, those of chipped 
stone — that is, the obsid- 
ian specimens — are of a 
new and almost unknown 
form, ruder and more ar- 
ch aic than foun d el se where. 
The warrior or hunter 
carried all or several 
kinds of arrows. Their 
quivers when found con- 
tained an 'assortment. 

Those of bronze were in the greatest number, then iron, and lastly stone. 
The archaeologist exercises care 

in his conclusions and may re- 
fuse to accept evidence of facts 

which would be received by the 

historian without or with but 

little question. For example, the 

locality most prolific with stone 

arrowheads known to the author, 

and those of the finest quality 

and workmanship (Plates 2 and 

3), is on the banks of Lake 

Thrasymene, between Oortona 

and Perugia, Italy, near the site 

(itself uncertain) of the great 

battle wherein Hannibal so ter- 

ribly defeated the Romans, kill- 
ing their commander, Flaminius, and routing their army 



Fig. 42. 



Fig. 45. 



PRBHI8TORIC ARBOWPOINTS OP BRONZE AND IRON PROM AR- 
MENIA. 

(Fig. 42) bronze, Museum of Tiflie; (figs. 41, 43) cemetery of 
CheitaD-thagli ; (tigs. 44,45) cemetery of Mou9i-y»'Ti. 

(it Morgan, figs. 5€-6(). \ natural iiiz«r. 



Figs. 46. 47. 
PREHISTORIC ARBOWPOINTS OP CHIPPED OBSIDIAN, 

tranchaiit transversal. 
Cemetery of Mou^i-yfiri, Armenia. 

lie Morfran, Hg. 61. Natural fiize. 



Yet these 
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Specimens of fine Arrowpoints. 

Italy. 
Cat. Nos. 148538-1485.J0, U.8.N.M. 



Digitized by 



Googk 



Digitized by LjOOQIC 



Report of U. S. National Museum. 1897^WII»on. PLATE 3. 



Specimens of fine Arrowpoints. 

Italy. 
Cat. Nos. 148580, 148623, etc., U.S.N.M. 
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beautiful arrowheads found in such profusion on or so near this battle- 
field are believed by those archieologists who have had the best opi^or- 
tuuity for inspection and knowledge not to have been used in that 
battle, nor to have had any relation to it, but belonged to an earlier 
epoch and another people, whether the result of a battle, the chase, or 
habitation of man, is as yet undecided. 

III. SUPERSTITIONS CONCERNING ARROWPOINTS AND OTHER 
PREHISTORIC STONE IMPLEMENTS. 

Antiquity of this superfttition an evidence of their long disuse as 
weapons — Elf darts or witches^ arrows — Pierre de fondre, pierre de 
tonnerrCj pietra dufuoco — Amulets — No superstition concerning arrow- 
heads in America — Used by Indians as weapons and only occasionally 
as charms. 

The superstitious regard for stone arrowpoints and the belief in 
their supernatural origin, in most Oriental and European countries, is 
inconsistent with the knowledge of, or belief in, their human manufac- 
ture for use as arrows. 

No people, however primitive or ignorant, having an object in com- 
mon use, known by them to be of human manufacture for utilitarian 
purposes only, will regard it with superstitious reverence or accept it 
as having a heavenly origin or supernatural power. That these arrow- 
points, with other objects of similar age and origin, have been so 
regarded by the people of the Oriental and European countries is easily 
demonstrated. 

The superstition concerning the polished-stone hatchet and the stone 
arrowpoint has existed all over Europe and a large portion, if not all, 
of Asia and Africa; and these objects have been, and in many places 
still are, regarded as of a heavenly origin and as having supernatural 
powers. While this superstition usually belonged to the peasantry, 
there were many educated persons who believed it. Like the belief 
that the fossil animals found in the rocks were bits of broken stars 
fallen from the skies, until their true character was discovered by 
Leonardo da Vinci and Bernard Palissy, there was no way of account- 
ing for them. So when in the nineteenth century prehistoric man was 
discovered, these stone implements were immediately recognized as his 
work, and the belief in their supernatural character began to die out. 
Of course, a tradition as old, as widespread, and as firmly believed 
among the peasantry, who read little and traveled less, would natu- 
rally be slow to yield, and so in certain localities and with certain 
peoples its remains are yet to be found. They have been called 
"lightning stones" and *'thunderstones'' in many languages. These 
names are frequently applied to both the stone hatchet^ and the arrow- 



' Descriptions and figures of these are given in the author's paper on Prehistoric 
Art, contained in the report of the U. S. National Museum for 1896, pis. 34-37, figs. 
95-99. 
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point, though in some localities a diflk»rt*nce is recognized and the latter 
are called "elf darts,'' etc. 

It is no uncommon thing to hear older peasants in rural districts in 
France deny all knowledge of stone hatchets or arrowpoints or spear- 
heads, for the sole reason that they do not recognize the objects by 
these names. Let one ask for pierre de foudre or pierre de tonnerre, 
and he would receive an affirmative answer at once. Oonseiller For- 
nier, of Rennes, tells of a peasant who possessed one of these stone 
implements that he had seen come from the heavens in a flash of light- 
ning. It struck in a neighboring field and, on his going to the place, 
he found the hole from which he extracted this implement still hot, 
and he had kept it ever since. 

The belief is that these objects are protection against fire, especially 
lightning, and they are kept as protective amulets, some of the hatchets 
being drilled, while the arrowpoints are set sometimes in silver, some- 
times in gold. When thus arranged they are more or less ornamental 
and are intended for personal use, though occasionally they are hung 
at the bed head, or near it, to guard the owner during sleep. The 
undrilled ones are placed about the house, inserted in any ledge in the 
stones of the fireplace, on or over the mantel, or in a crack near the 
door. 

The terms elf bolt, elf shot, or elfin arrow are applied throughout the 
Scottish lowlands to the flint arrowhead. The Gaelic name, sciathee, 
is synonymous. In Shetland and Orkney the same idea, suggested 
there by the corresponding term, thunderbolt, is more frequently 
applied to the stone hatchet. 

The elf arrow continued until a recent period to be esteemed through- 
out Scotland as a charm against the malice of elfin spirits and the 
spells of witchcraft. Sewed in the dress or worn on the person it was 
available for the protection of the individual, and is occasionally to be 
met with perforated or set in gold and silver, to be worn as an amulet 

The collection of the Society of Antiquaries of Scotland contains an 
"elf dart" set in silver, which has been worn as an amulet. A flint 
arrowhead forms the central pendant of a Greek or Etruscan gold 
necklace in the British Museum. Like other weapons of elfin artillery, 
it was supi>osed to retain its influence at the will of the possessor, and 
thus became the most eftective talisman against elfish malice, witch- 
craft, or the evil eye. It is popularly believed when cattle are sick 
that they have been stricken by these fairy or elfin weapons. 

There e\''ry herd by sad experirnco knows 
How, winged with fate, their elf-shot arrows fly, 

When the sick ewe her summer food foregoes, 
Or stretched on earth the heart-smit heifers lie 

Old country people tell odd stories of this distemper among cows. 
When elf-shot the cow falls down suddenly as if dead; no part of the 
skin is pierced, but often a little triangular flat stone is found near the 
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breast, as they report, which is called the elf's arrow. The cattle doc- 
tor feels the animal over and over and does not foil to find one or more 
elf darts in the skin. These are placed in water, which is given the 
creature to drink, and the care is, of course, speedily effected. 

Pennant,^ after referring to the cure of cattle bewitched by elf shots 
by making them drink the water in which an elf arrow has been 
dipped, adds: 

The same virtue is said to be found in the crystal gems and in the adtlor stone; 
for that reason the first is called clach bhuai, or the powerful stone. Cnpt. Archi- 
bald Campbell showed me one, a spheroid set in silver, for the use of which people 
came above a hundred miles and brought the water it was to be dipped in with 
them, for without that in human cases it wan believed to have no etfect. 

Pepys records, on the authority of Dr. Hicks, a circumstantial story 
of elf arrows with which Lord Tarbut entertained the Duke of Lauder- 
dale, and he adds : 

I remember my Lord Tarbut did produce one of these elf arrows, which one of 
his tenants took out of the heart of one of his cattle that had died an unusual 
death. 

The feats of the witches of Auldearn furnish some of the most mar- 
velous narratives in Pitcairns's Criminal Trials. Among other disclos- 
ures, they describe a cavern in the center of a hill where the archfiend 
carries on the manufacture of such elf arrows with the help of his 
attendant imps. The latter perform the preparatory work, shaping 
the crude blocks and chipping the arrows out of the flint flakes, after 
which they receive from the master fiend their finishing form and point. 

In Lreland flint arrowheads were regarded as potent spells against 
the influence of witchcraft and the evil eye, an elf arrow being fre- 
quently set in silver and worn about the neck as an amulet against 
being elf-shot. 

We can not err in assuming that at the earliest period of the North- 
men, exercising an influence in Scotland sufficient to assimilate the 
popular superstition, the period to which the flint implements pertain 
was only known as a state of society so different from the historic 
traditions with which the people were familiar, that they referred its 
weapons and implements to the same invisible sprites by whose agency 
they were wont to account for all incomprehensible or superhuman 
occurrences. And we may infer from what all other evidence confirms, 
that the close of the Scottish stone period belongs to an era many cen- 
turies prior to the oldest date of the written history of the country. 

This ancient superstition is not peculiar to Scotland and Ireland. 
In Norway, diseases, not only of cattle but of men, were called by the 
name "alfshot," and in Denmark, "elveskud" — that is, elf-shot — though 
the flint arrowpoint is not recognized there as the bolt which furnishes 
the quivers of malignant elves. But other, and i)robably more ancient 
Scandinavian legends prove the existence of similar northern associa- 
tions with the primitive arrowpoint. 



» Journey in Scotland, I, p. 115. 
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The name still applied to the elf bolt by the Norwegian peasantry is 
"tordeukiler," or thunderstoiie, so that we can feel little hesitation in 
assigning to the old Norse colonists of Orkney the difference still dis- 
cernible in these expressions of the same popular idea. In the Fornal- 
dar Sogur Nordlauda, or legends from the primitive period of the 
north, derived from ancient manuscripts, Orvar Odd's saga furnishes 
a curious evidence of this. The hero, who is already furnished with 
three iron arrows, the gift of Ouse, a Finnish king possessed of magic 
power, is hospitably entertaineil in the course of his wanderings by an 
old man of singular appearance. 

On the side where the old man sat be laid three stone arrows on the table near th«9 
dish. They were so large -and handsome that Orvar thought he had never seen any- 
thing like them. He took them up and looked at them, saying: *' These arrows are 
well made." " If you really think them to be so," replied his host, " I shall make you 
a present of them." **I do not think," replied Orvar, smiling, ** that I need cumber 
myself with stone arrows." The old man answered: ''Be not sure that you will 
not some time stand in need of them ; I know that you possess three arrows, the 
gift of Guse, but, though you deem it unlikely, it may happen that Guse's weapons 
will prove useless; then these stone arrows will avail you." Orvar Odd accordingly 
accepted the gift, and chancing soon after to encounter a foe who by like magic was 
impenetrable to all ordinary weapons, he transfixed him with the stone arrows, 
which immediately vanished. 

The Danish collector, Olaf Worm, describes^ the chipped flint spear- 
heads and dagger^ as being of doubtful origin, and that some persons 
regard them as thunderbolts. 

Even in Japan flint and obsidian arrowpoints are regarded as the 
weapons still in use by spirits. The popular belief is that every year 
an army of spirits fly through the air with rain and storm; when the 
sky clears the people go out and hunt in the sand for the stone arrow- 
heads the spirits have dropped. Dr. Jannsen states that the Japanese 
keep ancient stone implements in their chapels, treating them with 
religious veneration. According to Dr. Schwaner, ancient stone 
hatchets are still more carefully preserved by the present inhabitants 
of Borneo in bags woven of cane and suspended in the recesses of 
their dwellings among their talismans and amulets.^ 

This variation in the popular mode of giving expression to the idea 
of a supernatural origin for these primitive weapons is worthy of note 
from the definite evidence it affords of a period when stone weapons 
were as much relics of a remote past and objects of popular wonder 
as now. 

The collection of amulets made by Professor Belucci of Italy, shown 
in the Paris Exposition in 1889, contained the following, which had 
been worn or kept as a protection against Are and lightning: Polished- 
stone hatchets, jadeite 15, serpentine 12, aphanite 2, lydite, quartzite, 
and argillite, 1 each — 32; arrowpoints or spearheads, flint 36, pyrites 
4, calcite 1 — 41 ; total, 73. 

The superstitious belief in these objects is not confined to any par- 



' Maseam Wormianum, A. D. 1655, pp. 39, 85. 
» Stevens, Flint Chips, pp. 87,88. 
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ticalar place or country. It is equally prevalent in Germany, France, 
Italy, Spain, and Portugal. In Brazil these objects are called " corsico,"* 
but it is i)ossible this may be only a name brought over from Europe 
by the conquistadores. In Italy they are called *^pietra di fuoco," in 
France "pierre de tonnerre" or '^pierre de foudre,'' in Spain "piedra 
de fuego" and "piedras de rayo." 

A belief in the supernatural origin of stone arrows and hatchets is 
as common in China as it is in other parts of the world.^ 

The collection of M. Van de Poel, of 39 prehistoric objects from Java, 
was presented by him to the Academy of Sciences, Paris. "The 
specimens were obtained with difficulty, as the natives regarded them 
with religious veneration."^ The Malays call them "gigi guntur" (teeth 
of the lightning). 

This supernatural character has been recognized more or less among 
all peoples as far back as history goes. Sir John Evans* says: 

Enough, however, has been said with regard to the superstitions attaching to these 
arrowheads of stone. The existence of such a belief in their supernatural origin, 
dating, as it seems to do, from a comparatively remote period, goes to prove that 
even in the days when the belief originated, the use of the stone arrowhead was 
not known, nor was there any tradition extant of a people whose weapons they had 
been. 

In Greece, as early as the time of Pliny, the stone arrowpoints, along 
with polished-stone hatchets, were believed to have fallen from the 
stars. The latter were called "astropelchia" or thunderbolts. Pliny, 
quoting Sotacus, says there are two sorts, *nhe black and the red, say- 
ing they do resemble halberds or ax heads. Such as be found withal 
are endued with this virtue, that by means of them cities may be 
forced and whole navies at sea be discomfited." 

Aldrovandus^ engraves a flint arrowpoint as a fossil glossopetra, a 
stone which, according to Pliny,** "resembleth a man's tongue and 
groweth not on the ground, but in the eclipse of the moone falleth from 
heaven," and which "is thought by the magicians to be verie neces- 
sarie for those that court fair women." 

In the catalogue of the museum at Gresham College" they are called 
"anchorites," because of their likeness of form to an anchor. Refer- 
ence is made to the collection of similar objects in the Worm Museum. 

Flint continued to be used in some parts of Egypt until the twelfth 
dynasty, 2600 B. C. Mr. Flinders Petrie in 1889 excavated the ancient 
settlement Medinet Kahun, the pyramid of Unsertesen II, and there 
found and brought back to London, where they were exhibited at 
Oxford Mansion, a bushel or more of flint chips and wrought flakes. 



' Stevens, Flint Chips, p. 89. 

^ Evans, Ancient Stone Implements, p. 116; M^moire concernant THistoire des 
Chinois par les Missionnaires de P^kin, IV, 1776, p. 474; VI, p 467. 

^Mortillet, Mat^riaux, II, p. 212 ; Evans, Ancient Stone Implements, p. 118. 

^Ancient Stone Implements, p. 328. 

'^Musaei Metallici, Book IV, chap. 17, p. 604. 
. «Naturalis Historia, Book XXXVII, chap. 10. 

^London, 1618. 
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Some of tbe Hakes were inserted in a wooden sickle and made the cut- 
ting edge of the implement, while the flakes were many of them 
wrought (all done by chipping) into spear or lance heads. The author 
purchased a number of both kinds, and they are now exhibited in the 
U. S. National Museum (plate 4). 

Sir John Evans' reports a chipped-flint arrowpoint fastened to its 
shaft with bitumen, displayed in the British Museum, found in an 
Egyptian tomb. The dynasty and consequently the date is not given; 
it may not be known. 

This extended and universal superstitious regard for these imple- 
ments as a class is incompatible with their use as weapons by the same 
people, and the antiquity of the superstition demonstrates the antiquity 
of their desuetude. 

This superstition never attached to these objects in America, for 
with its discovery came also the discovery that the objects heretofore 
regarded as supernatural and of heavenly origin were naught but the 
tools and weapons of savage man. Following this discovery by the 
white man, came the other discovery by the Indian — that his imple 
ments and weapons could be made more easily and quickly of metal 
than of stone, and straightway the use of stone for this purpose was 
superseded by metal. 

Lieutenant Niblack, U. S. N., in his *' Indians of the Northwest 
Coast," ^ remarks: 

()u the introductiou of iron, which both Cook and Dixou attribute to the Rassiaus, 
the Indiaus were not slow to adapt it to their purpose. Dixon says that in Captain 
Cook's time iron implements were then also in use among the Tliugit and Haida. 

And on page 209: "For salmon spears * * * steel is now gen- 
erally used." 

On the advent of the white man, the making of arrowpoints or spear- 
heads of stone practically came to an end among our North American 
Indians, even though they remained savages. They soon found that a 
rejected and broken barrel hoop or other piece of strap iron would make 
more arrowheads than would a hundred times its weight in flint, with 
less labor and in shorter time. Not only were they more easily made, 
but were lighter ; as ammunition they could be carried in greater number, 
and were in every way more eft*e(;tive as a weapon. Neither the epoch 
of transition from stone arrowpoints to those of iron, nor the length of 
time in making it, by the North American Indian, can be told with 
accuracy, but we may be reasonably certain that he would not long 
continue to make them of stone after he had the material and the tools — 
that is, the strap iron and a file or chisel — and the knowledge to use 
them. The Indian traders soon discovered the Indian needs, and after 
beads, glass, and tomahawks, the cargoes contained iron and some- 
times files and chisels by which the arrowpoints and knives could be 
made, if they did not carry the firrowpoints and knives already made. 

• Ancient Stone Implements, p. 329. 

^ Report U. S. National Museum, 1888, p. 280. 
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Plate 4. 



Flint Flakes, Arrowpointc. and Spearheads. 

Giirob, Ejfypt, Xllth riyna.sry. 'M^t B. V. 
Cat. Nos. 19T91.Vlir79l7, U.S N.M. Collected by \V. Fliuders Petrie. 
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This may not have begun with the first moment of contact with the 
white man. The first Indian trader may not have taken iron arrowpoints 
or the material or tools with which to make them, but we may 
fairly conclude he did soon after. These materials took rank in impor- 
tance to the Indian with, if they did not precede, the glass beads and 
brass rings which have been the proverbial currency of Indian traders. 
There must necessarily have been a period of transition ; stone arrow- 
points would not be supplanted instautly by iron. 

Doubtless there were exceptions to the generality of their use. Boys, 
amateur hunters, degraded tribes, those living far back in the moun- 
tains, even hunters or warriors moved by necessity or the desire to save 
expense, may have made stone arrowpoints or spearheads after general 
contact with the white man. 

Rev. M. Eells, in the Stone Age of Oregon,' says stone arrowpoints 
and spearheads are scarce, and that he had seen only nine of them in 
eight years' residence among the Indians. The Indians did not make 
them; they used bone. But as evidence that they were used in ancient 
times, he says that Mr. Stevens has 3,200 of them, 6i inches by 2J 
inches, down to one-half by one-fourth inch. He had found a gi^and 
cache of them unearthed at Oregon City. A workshop for making 
arrow and spearheads had been discovered at Umatilla Landing, with 
the usual nuclei, hammers, chips, and flakes, with arrowpoints and 
spearheads comx>lete, incomplete, and broken, in abundance. 

Mr. J. G. Swan, speaking of the Indians of Cape Flattery,^ says: 

The bow is used principaUy by the boys * *' * to kill birds and other small 
game; as a weapon of defense it is scarcely ever used, firearms having entirely super- 
seded it. * * * The arrowheads are of various patterns; some are made of iron 
wire, which is usually obtained from the rim of some old tin pan or kettle; this flat- 
tened at the point, sharpened, and a barb tiled on one side, and driven into the end 
of the shaft; a strip of bark is wound around to keep the wood from splitting. 
Some are of bone [of course the head is of wood, the same as the shaft] ; * * * 
others again are regularly shaped, double-barbed, and with triangular heads of iron 
or copper, of very neat workmanship. 

Lieutenant Niblack, U. S. N.,=' speaking of the Indians on the north- 
west coast, says : 

To-day the bow and arrow survives only as a means of dispatching wounded game 
or to save powder and ball. * * * Few bows are now seen among these Indians 
except as toys for the children. Before the introduction of iron, arrowheads were 
of bono, flint, shell, or copper. 

And on page 285 : 

The primitive dagger was of stone or bono. The hrst daggers made by the natives 
after the advent of the whites were from large, flat files, aud the skillful manner in 
which these were ground into beautiful fluted daggers challenged the admiration of 
the traders, who found the work as skiUfuUy done as if by European metal-workers. 

1 Smithsonian Report, 1886, p. 289. 

2 Smithsonian Contributions, No. 220, p. 48. 

3 Report U. S. National Museum, 1888, p. 286. 
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And the same remark is made on page 288 in regard to seal spears. 

Not only was stone superseded by iron as a material for arrowpoints, 
but the bow and arrow as a weapon was superseded by firearms. As 
this was a greater change, so the period of transition might have been 
longer, but that it would come sooner or later was inevitable. The 
question of civilization has but little to do with the adoption of a better 
weapon. The wildest Indians in North America, having all the belong- 
ings of savagery, might have, within the past twenty-five years, been 
seen armed with magazine or breech-loading guns as fine and good as 
those of our army moving against them. These Indians and their 
guns represented the two extremes of civilization. The Indian was the 
lowest stratum, his gun the final effect of enlightenment in man. 

Capt. John G. Bourke, of the United States Army, an accurate . '^ 
close observer, an interested archseologist, a noted Indian fighter v 
was in that service during the principal part of his life, and a valuai 
aid and comrade of General Crook in some of his most celebrat'^u 
Indian campaigns, gave a sketch of the weapons, tools, implements, 
domestic utensils, amulets, etc., of certain tribes of Indians as thej 
were when he first met them, in a paper read by him before the 
Anthropological Society at Washington, under the suggestive title of 
"The Vesper Hour of the Stone Age." * As resulting facts of his 
observations, in the twenty- three or twenty- five years of his service, 
since his first acquaintance with the wild tribes of the Rio Grande, 
the Gila, and the Colorado, lie has seen them "not only subjected to a 
condition of peace, but notably advanced in the path of civilization, 
their children trained in the white man's ways, and all traces of ear- 
lier modes of life fast fading into the haze of tradition.^ Doubtless 
the North American Indian had his myths concerning the arrow. 
But these are quite different from the superstitions in the Old World 
concerning the arrowhead; those were based on the belief in the 
supernatural origin and power of the object, and were inconsistent 
with its character as a weapon. The myth in America might relate to 
the arrow as a charm or for divination, to find lost objects, search for 
game, etc., but it in no wise affected their knowledge of its having 
been made by man, to be used as a weapon. 

On the subject of arrows as charms or amulets. Captain Bourke 
says 2 that all the American aborigines used stones as amulets. And 
he says instances of throwing arrows and stones "for luck" are given 
by Ross, Mackenzie, Castaneda, Picart, and Gomara. As to the 
myths of the arrow, he refers to Bancroft, Torquemada, Bascana, and 
others, and says : ^ 

ArrowH fired under curcumstances of special note, those which had once killed ene- 
mies or in the hands of the enemy had failed to kill the present owner, became tal- 



* American Anthropologist, III, p. 55. 
Udcm, III, p. 62; IV. p. 73. 
3 Idem, III, p. 62. 
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ismans, and were worn attached to his belt, bow, or hat. Two or three arrowheads 
"Were appended to the necklace of human fingers, which I secured in a fight with the 
Cheyennes of northern Wyoming during the winter of 1876, and now deposited in 
the National Museum. The information "obtained in regard to these was always 
vague and far from satisfactory. 

With the wonderful penchant of the North American Indians for 
mystery, and their delight in superstition; with their belief in "medi- 
cine," the power and influence of their shamans and medicine men, 
and the necessity of the latter to successfully impose on their follow- 
ers, it would be curious if the shamans had not attributed magic 
power to some of these objects. With ail his experience, Captain 
Bourke is able to give but two instances where anything supernatural 
hajs been attributed to the arrowpoint, and these were, as he said, 
vague and unsatisfactory. 

An Apache squaw who claimed great skill as a midwife was in the 
habit of administering a pinch of yjowdered arrow in water in cases of 
painful gestation or protracted labor. She explained to him that 
whenever lightning happened to fell a pine tree on the top of a high 
mountain, the medicine man would hunt for any rock at the foot of the 
blasted trunk which would yield fire when struck. He saw one of 
these medicine arrows in the possession of an Indian woman in the 
pueblo of Acoma, New Mexico, in 1886, and the owner acknowledged 
its uses to be identical with the same amulet of the Apaches, but 
refused absolutely to dispose of it.* 

The manufacture and use of stone arrowpoints undoubtedly continued 
much later in the western countries of the United States than it did in 
the eastern, because that country was discovered later* It is not 
unlikely that there may have been Indians in the wilder countries who, 
in cases of stress, continued to make and use these implements into 
comparatively modern times. But << comparatively modern" is only a 
relative term. All our knowledge relating to modern savagery in 
America dates from contact with the white man. This contact is the 
line between the historic and the prehistoric. Prior to that period of 
contact the white man, who was the historian, had no knowledge of the 
Indian or his history or customs, and from that moment both his history 
and customs began to change. 

It would follow that, unless falling within the exceptions mentioned, 
the common arrowpoints and spearheads in the Museum and other col- 
lections in the United States are practically prehistoric. Those from 
the East are admitted without question to be so, but they are no more 
so than those from the West. The discoveries and conquests of the 
Indians in the West by the whites are nearer our own times, and this 
accounts for the principal differences in our opinions. Contact between 
the Indian and the white man was the first step; the second was the 
obtaining of Indian lands by purchase or war, and the third was sub- 
jugation. This process proceeded faster in the West than it did in the 

> American Anthropologist, III, p. 62. 
NAT MUS 97 54 
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East, and, as a conseqaence, the transition from savagery to civilization, 
from prehistoric to historic, from the bow and arrow to the rifle, has 
been correspondingly faster in the West than in the East. 

IV. FLINT MINES AND QUARRIES IN WESTERN EUROPE AND IN 
THE UNITED STATES. 

As all arrowpoints, spearheads, and knives, except a few of slate, 
were chipped or flaked into shape and used in that condition, the pre- 
historic man would naturally seek a material which had the requisites 
for such working. Flint and its kindred (the finer being chalcedony, the 
coarser chert and hornstone), obsidian, jasper, quartz, and quartzite 
were the principal substances. Obsidian is comparatively rare, and 
the last three were more or less refractory and would be used only when 
the better material could not be obtained. Flint was the best. It com- 
bined the greatest desiderata with the greatest facility of procurement, 
and was consequently the favorite material of prehistoric man during 
the polished-stone age, in Buroi)e as well as in America. Of the 203 
specimens of arrowpoints, spearheads, or knives shown in Plates 35 to 
47 of this paper, 144 are of flint, chalcedony, or chert. These are all 
silicates of a crystalline structure, almost all cryptocrystalline. Flint 
can be chipped iu any direction. It breaks with a conchoidal fracture, 
and can be struck ofl' in long, straight, even, and thin flakes. It is tough 
and hard, holds a sharp edge and point, and is not difficult to work. 

Quarries or mines of flint in different parts of the world were known 
and were worked in prehistoric times. The author proposes to describe 
some of the more important, preferring those which he has visited 
and inspected, using them as illustrations of others which will be only 
named. Associated with these mines or quarries are workshops where 
the various implements were manufactured. He also proposes to com- 
pare some of the mines or quarries and the material of Europe with 
those of the United States. 

EUROPE. 

Spiennes, Belgium. — Spiennes is a hamlet in the neighborhood of the 
city of Mons, in the province of Hainault. It is on the railway from 
Mons to Oharleroi, and the station is Uarmiguies, the first after leav- 
ing Mons. 

The author had the honor to be United States consul at the city of 
Ghent, in the province of Flanders-Oriental, which adjoins that of 
Hainault on the north, and so had opportunities of frequent visits to 
Mons, which is the center of an extensive mining district, principally of 
coal. He formed the acquaintance of M. F. Cornet, a civil and mining 
engineer. M. Cornet, with his colleague, M. Briart, made the report 
upon the prehistoric flint quarries and workshops in the province of 
Hainault to the International Prehistoric Congress at Brussels in 1872. 
The members of that congress made an excursion to this locality. 
There were two objects of interest; one was the prehistoric flint quar- 
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ries and workshops at Spieunes, which belong to the Neolithic or 

polished-stone age; the other was at a neighboring locality called Mes- 

vin, where had been found 

evidences of t he workin gs of § 

man during the Paleolithic | i g. | i"g 

period. ^i|gtl 

Theminesof flintatSpien- S. g, ^ g. » 2» 

nes cover about 50 acres, and E * « - S* I 

the surface for twice that j,,?'':^ e.g | 

area is strewn with pieces 1 1^ 1 1 § ]! 

that have been more or less | -" g. « * §; 

worked, and are evidence of S -^ i I -^ ^ 

human industry and occu- 1 "^ £ i" i s* 

pation in prehistoric times. ^.li'^l^Z 

M. Neyrinck collected many ' i -^ ^ | '« 
of these pieces, which he de- °^^^'^ « 

posited in the Prehistoric S. ? S* ;^ ta | 

•» tf « » 8B - § 

Museum at Brussels. The f" SSg « w 
first discovery of these ^If.^*^! % 
pieces was by Albert Toil- ft^t^'^ I 
liez, who made a collection g*-" 5 ^ 1 <w f. § 

ofthe material, implements, ^!I|sE^» '►- » i ►^ 
tools, d<ibris, etc., in the year Ill^lg^'Sf 
1840, which in 1865 was sold t^^^Z^ ^ '^ ^ 
to Sir John Evans. 5" » -^ g. | |- p | 

Thediscoveriesof Toilliez ^^tf*^' o 
attracted the attention of S ° * ® '• t ^ 
students and caused further © * - g! «^ • § 
in vestigations, which in 1 860 | »- f 1 1 g 

resulted in the discovery of I I '!, « | P 

the mines of flint, and that >^ « IfS 
they had been worked by ^ | I § |: 
prehistoric man, and that ©I© If 
the ])lateau had been a vast E "^ ? ?! © 
workshop. | § 1 1 1 

The flint of this locality 3 I ^ | S 
came in modern times to be i* | -^ "»« ^ 
exploited for the manufac- * l-^g I 
ture of porcelain, and in this | g I §* -* 
way the excavations of an- | g» 1 1 1 






tiquity were frequently en- | r.|- 1 

countered. In 1867 the con- g"a § 

struction of the rail way from 

Mons to Charleroi was begun by the way of or near to the little town 

of Binche. The construction of the railway required a deep cutting 

through the plateau between the river De Nouvelles and La Trouille. 

On this plateau were located the flint mines of Spiennes. The locality 
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of the Paleolithic occupatioQ at Mesvin is to the west of the river 
De ifouvelles, between it and the river Le By. A portion of the 
railway cat through the Neolithic flint mine at Spiennes is shown 
in fig. 48. 

Messrs. Cornet and Briart and M. Houzeau de Lahaye were charged by 
the scientific society of Hainanlt to supervise the excavations of the 
railway for evidences of prehistoric man. They reported several con- 
clusions, that which interests us being that the men of the polished- 
stone age had dug pits or mines into the great chalk and clay deposit 
to obtain flint nodules for the manufacture of their tools and weapons, 
and that extensive and important work had been done in these mines 
in times of antiquity. 

The railway cut brought to light within its area no less than 25 of 
these pits. The cut extends about 40 feet below the surface of the 
plateau, which was fortunate, for it thus showed the prehistoric mines 
to their entire depth. These mines, as shown in fig. 49, were in the 
form of pits or shafts. The shaft was sunk from the surface perpen- 
dicularly through the clay and sand until it reached the chalk. The 
shafts were 2, 3, and 4 feet in diameter, longer than wide for facility in 
working, and the deepest was about 36 feet. Arrived at the chalk, 
galleries .were thrown oft* horizontally in searching for the nodules of 
flint. The galleries were from 20 to 6J feet in height, and from 3.3 to 9 
feet in width. An enlarged view of one of these shafts and mines shows 
its corresponding gallery pushed to the right and left, through the 
chalk, in search of the nodules of flint therein contained. There are no 
means of determining the number of these shafts, nor the number or 
extent of the galleries, without an extensive system of trenching through- 
out the plateau, which would be too expensive; but a fair idea can be 
gathered of it when it is said that the entire surface of the plateau is 
dotted with the filled shafts. They are found every few rods. If one 
digs beneath the surface but little more than the depth of the plow, he 
will find an ancient shaft. Several of them have been excavated to the 
bottom and the galleries followed to their ends. The difterences in the 
earth, filled in and natural, render them recognizable with certainty. 

In fig. 50 the shaft communicated with the surface by an opening 
shown on the right. Whether this was natural or artificial was unde- 
termined. The debris with which it was filled represented everything 
met with in the exploration. It was a confused mass of sand, lime, 
blocks of chalk, chips, flakes, and nodules of flint, with the bones of 
different animals, pieces of pottery, and not infrequently implements 
of bone, deer horn, and flint. 

The mouths of these shafts were usually broken away around the 
sides, giving them somewhat the form of a funnel. But this was only 
for a short distance down, when the sides or walls of the pit became 
perpendicular (figs. 51, 62). 

The pits and galleries were sometimes caved in, but usually they 
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had been filled by the workmen to prevent caving. One obtains great 
insight into the domestic and industrial life of this people by examin- 
ing this filling: for, in addition to the earth and chalk which had been 
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dug out, it contained the broken tools and implements and the refuse 
of his kitchen. The domestic utensils used by him during the progress 
of the work would be broken, used up, and cast away or lost, and so 
go into the refuse pile. There were bones of animals used for food. 
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asoally split and broken for the extraction of marrow, bone points, 
pieces of rude pottery vessels used to cook or carry food or drink, traces 



^ 

^ be 

1 ^ I 

^ s 3 ^ 






I « i ? 

O jr o -1 



of charcoal and fire with which the workmen had cooked their food or 
kept themselves warm. Of the tools and implements lost or broken 
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and cast away, were flint picks, flint flakes and points, deer antlers, 
and in the workshops were pieces of the knives, hatchets, arrow- 
I)oints, and other implements broken in the course of manufactaro — 
the *^ failures " of the workmen. 

The tools used for mining were sharp picks of flint similar to cores 
figs. 7, 8, 9, and flakes figs. 3, 4, 5, C (Plate 5), probably held in the band 
while digging, and picks of deer horn, one of the palms forming the 
handle and a prong forming the pick, such as were found at Grimes 
Graves by Canon W. Greenwell (Plate 6). There was no evidence in 
the galleries of the making or sharpening of these imx)lements, and it 
was believed that this was done at the surface; nor were there evi- 
dences of the means of ascent and descent, nor yet that of lifting out 
the flint. 

The entire plateau has been leveled during all historic time. The 
holes or funnel-shaped excavations which had formerly existed were 




Fig. 52. 

SECTION OF PIT IN THK PREHISTORIC FUNT MINKS. 

Enlarged view of figure, showing ancient working* and how they have been filled. 

Spiennes, Belgium. 

(Letter explanation of strata aa in fig. 48.) 

Scale: 1 inch equals 13 feet. ^ 

filled up, and the fields had been cultivated for centuries. There was 
nothing about its appearance to indicate its wonderful condition. The 
owner, the farmer, the plowman, and the hunter, all had passed over 
its surface from the earliest historic time without any knowledge of 
what lay beneath the surface, except as they derived it from the chance 
finds of worked flint and pottery fragments. Prior to the discovery of 
prehistoric man, this dtSbris told no story and conveyed no idea. After 
thediscovery of prehistoric man, and when wise persons became observ- 
ant and sought for the evidence of his existence in the chips, flakes, 
and nuclei, broken and worked in every degree of manufacture, this field 
became a volume of evidence. During the visit of the International 
Archaeological Congress from Brussels in 1872, its members spread 
themselves over the field and gathered every morsel which showed evi- 
dence of human workmanship with much the same assiduity as the 
miner in his search for gold. This field has always been an attraction to 
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Figs. 1-6. Flint Flakes. 

(C*t. Ko». 100256- 1002M, U.S.N.M. Thomaa Wilaon.) 

Figs. 7, lO, 11. Flint Picks. 

(Cat. No8. 100255, 100260, 100262, U.S.N.M. Thoma» Wilson.* 

Fig. 8. Hammerstone. 

(Cat. No. 100255. F.S.N.M. Thomas Wiliion.) 

Fig. 9. Part of Chipped Hatchet. 

(Cat. No. 100264, U.S.N.M. ThomaH WUhod.) 
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Plate 5. 



Pointed Flint Flakes, Picks, Hammerstones, and Chisels. 

ctpieunes, Belgium. 
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students of prehistoric archaeology, and has been visited by the leading 
authorities of that science of Europe. There has been no restriction by 
the owner of the land upon the carrying away of as many pieces of flint 
as the visitors may desire, and this permission has been used to a surpris- 
ing extent. Yet when the author visited this field ten and thirteen 
years afterwards, pieces of worked flint were apparently in as great 
profusion as in the first instance. The search of a single afternoon over 
its surface secured such a number of these specimens that he was 
unable to carry them, and a peasant was employed to transport them 
to the railway station. So numerous were the evidences of prehistoric 
human industry, that despite the great desires and long-continued 
efforts of the farmer to rid his field of these stones, yet in many places 
they constituted, for a depth of 2 or 3 feet, a large proportion of the 
earthy material. The photographic plate of samples (Plate 5) gives a 
fair idea of the commoner objects, such as broken hatchets, cores, picks, 
hammer stones, scrapers, and flakes. 

Cornet and Briart are both dead, but their places have been taken by 
Baron de Loe and M. de Munck, who have continued the work, and the 
author was fortunate enough to have heard, at the International Prehis- 
toric Archaeological Congress in Paris, 1889, their joint paper describing 
the continuation of their investigation and the discoveries of the work- 
shops supplied by flint from these mines. It was the opinion of these 
observers that the material had been divided up at the pit's mouth and 
carried to different workshops in the neighborhood, there to be manu- 
factured into implements. The theory was advanced that these work- 
shops had been specialized so that only one kind of implement was made 
in each shop or by each workman. The investigations showed that 
there had been a division of labor, and that each workman or each 
band of workmen had been confined practically to the manufacture of 
a single class of implements. 

The hatchet was the principal implement, yet there were all kinds of 
scrapers, picks, arrowpoints and spearheads, and flakes in great num- 
bers, probably intended for use as knives. These were in all stages of 
manufacture, from the rudest chipping to the finished (Plate 5). The 
hatchets were only chipped to proper form ready for ]x>lishing. 

The structure of flint is such that it is better worked by chipping 
than by pecking. Granite and kindred material is wrought by peck- 
ing or hammering, but flint by chipping. In European prehistoric 
workshops most of the rough work was by chipping and not by peck- 
ing or hammering. The workshops are to be traced by the chips and 
refuse, and closer investigation showed them probably to have been 
huts, which may also have served as habitations for the workmen. 
There were depressions in the surface, and the ground was pounded 
hard, as though it had been for a floor. These observers thought they 
could, in some cases, discover the evidence of the wooden material of 
which the hut had been built. The workshops all occupied high and 
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commanding positions, many of which, never having been cultivated, 
were unchanged from the times of antiquity, and so furnish excellent 
evidence of their prehistoric occupation. 

It was the opinion of Baron de Loe and M. de Munck that the flint 
implements made in the workshops of the neighborhood had been the 
foundation of an extensive commerce, by which they had been distrib- 
uted over southern Belgium and northeastern France. M. de Munck 
had found 15 Ne<3lithic stations, extending over 45 communes, all in 
direct relation with Spiennes, creating a network of roads which had 
remained in use until modern times. 

Grand Pressigny.—Gvaml Pressigny, in the department of Indre-et- 
Loire, France, a few hours' ride southwest of Tours, is the center of a 

district rich in flint, 
which was much util- 
ized during the Neo- 
Jithic period. 

There was no mine 
proper, but an exten- 
sive workshop for the 
manufacture of flint 
implements (Plate 7). 
The d<»bris still en- 
^'«^^- cumbers the ground 

FLlNTIBfPLEMKNT; TUB PECULIAR PRODUCT OF A PRKHI8TORIC WOBK- « .- o.ronTlH tfl 

GraiHl Prf8«lKny (Imlre ot-Loin) Franctv SUCh CXCUt aS tO im- 

pede cultivation, and 
furnishes flint for the reparation of the road and for building purposes. 
Many of the neighboring houses have been built either with founda- 
tions or fi r^t stories of the flint nodules. The parapet of the bridge, 
on which we pass over the stream into the town, is of flint. The cores 
are most plentiful and are called, from their color and shape, "livres 
du beurre," pounds of butter (Plate 7, fig. 3). They have been so 
wrought as to enable the workmen to strike off, sometimes one, some- 
times three, flakes of remarkable length, 12 to 10 inches (Plate 7, fig. 4). 
These flakes may have been used as knives, but they were many times 
worked into sx)ear or lance heiuls. ITere also was a division of labor, 
for in certain workshops these flakes alone would be found; in others, 
notably the hamlet of Epargne (Philippe Salmon), the peculiar saws 
or scrapers notched in the end were to be procured (fig. 53). But the 
remarkable thing about it all was the gr^at demand in prehistoric 
times for these spearheiuls and knives and the extensive commerce they 
commanded. Because of its peculiar yellow or waxen color, the flint 
of Grand Pressigny is easily recognizable, and so can be traced in its 
migrations through 27 departments in northern, western, and central 
France, and even into some of the lake dwellings of Switzerland. 
Specimens of it have been found in the dolmens, associated with some 
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EXPLANATION OF PLATE 7. 



1 2 



10 11 



13 14 



Fig. 1. WoRKKD Flint Flakk. 

(Cat. No. 99908, U.S.N.M. Grand Pre»8iKny (Indre-et-Loire), France. Thomas Wilson.) 
Fig. 2. Large Flint Flake. 

(Cat No. 09818, U.8.N.M. Laugerie Haute (Dordogne), Frauce. Thomas Wilson.) 
Fig. 3. Flint Cork. 

(Cat. No. 146062. U.S.N.M. Grand Pressigny (Indre-et-Loire), France. Thomas Wilson.) 

Fig. 4. Large Flint Flake Cast. 

(Cat. No. 136651, U.S.N.M. Grand Preasigny (Indre-et-Loire), France. Thomas Wilson.) 
Fig. 5. Worked Flint Flakk, Point. 

(Cat. No. 35163. U.S.N.M. Loire Valley, Frauce. Gaston L. Feuardent.) 
Figs. 6,9. Worked Flint Flake, Points. 

(Cat. Nob. 35201, 35202, U.S.N.M. Lake Bienno, Switzerland. G. L. Feuardent.) 
Fig. 7. Large Flint Flake (knife). 

(Cat. No. 35160, U.S.N.M. Preuilly (Indre-et-Loire), France. G. L. Feuardent.) 

Fig. 8. Rude Flint Spearhead. 

(Cat. No. 99911, U.S.N.M. Grand Pressigny (Indre-et- Loire). France. Thomas Wilson.) 
Fig. 10. Small Flint Flake (cutting tool). 

(Cat. No. 99907, U.S.N.M. Grand Preasiguy (Indre-et-Loire), France. Thomas Wilson.) 
Fig. 11. RuDB Chipped Implement. 

(Cat. No. 99917, U.S.N.M. Vendome ( Loir-etCher). France. Thomati Wilson.) 

Fig. 12. Flint Hammerstonk. 

(Cat. No. 99876, U.S.N.M. Grand Pre-ssiguy (Indre-et-Loire), France. Thomas Wilson.) 
Fig. 13. Flint Arrowpoint. 

(Cat. No. 136586. U.S.N.M. Abruzso, Italy. Thomas Wilson.) 

Fig. 14. Flint Flake or Knife. 

(Cat. No. 35161, U.S.N.M. Grand Pressigny iludre-e^Loire), France. G. L. Feiuudent.) 
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Flint Objects from Prehistoric Workshops. 

(jrand Pressigny (Indre-et- Loire), France, and other l(x;alities in Europe. 
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of the earlier objects of brouze, showing that while these implements 
belonged to the Neolithic age, from their beauty and renown they con- 
tinued in use into the Bronze age. 

Murde-Barrez (Aveyron)^ France. — M. E. Cartailhac, of Toulouse, one 
of the best known archaeologists in France, and M. 
Marcellin Boule, geologist, discovered at Mur-de- ~ 

Barrez ( Aveyron), central France, a mine of flint 
which had been worked in prehistoric times; and 
M. Cartailhac made a large plaster representation 
thereof, which was in the central hall of the anthro- 
I>ological section of the World's Fair held in Paris 
in 1889. Along with it were displayed the original 
objects of human workmanship, such as tools, 
implements, fragments, flakes, nuclei, and ham- 
mers, found in these mines and used by prehis- 



Fig. 64. 
SECTION or PREH18TOBIO FUNT MINB OK PIT. 

Mur-de-Barres (Aveyron). 

MM. M. Boula mA E. CarUilhac, L« France prthiiitorlque, p. IXS, fi|c. 61. 

A^ vcgetnblo earth; .B, pit excavated in prehistoric times, after wanls 
filled with debris containing unfinished and broken iiuulomeuts and 
flakes and chips; C\ subterraue^in galleries ojHjiied by prehiHtoric 
miners following the strata of tliut; />, stratum containing nodules of 
of flint; jb\ solid limestone rock; t\ natural or aci-idental tilling;. 



Pig. 55. 

PRRHI8TOKI0 l>KKIt-HORN 
IIAMMBR AND PICK COM- 
BINED. 

From flint mine at Mar- 
de-Uarrez (Aveyron), 
France. \ nutnnilHize. 

\jn F'riiiK-ti )>r«hi»(ori<{UP, p. IS'<, 
fig. i«. 



toric man. It made an interesting display and gave one a thorough 
understanding of the subject. It was substantially a repetition in 
detail of the mine at Spiennes. The geologic formation was Miocene. 
The flint was laid down in horizontal strata after the same fashion as 
at Flint Eidge, Ohio. As at Flint Ridge, the prehistoric man here dug 
a series of pits or wells passing througli the various strata, not always 
vertical, but at an angle, rejecting the poorer qualities of flint, one 
after the other, until he should arrive at the most desirable. 
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M. Cartailhac^ shows the working of these mines. He says galleries 
were carried in all directions irregularly. At the point where the flint 
was most plentiful and where they were to be engaged for the longest 
time, they left certain portions of the earth to serve as pillars of support, 
as is done in coal mines at the present day. The prehistoric miners 
took great precaution against accidents; they filled all cavities and 
interstices after they had taken out the flint, to the end that there 

should be no caving, but 
there were no traces of 
shoring up with timbers. 

iN'otwithstanding all this 
care, Boule and Cartailhac 
found evidences of caving; 
for example, the imple- 
ments of deer horn were 
found crushed by the fall- 
ing of some i>ortion of the 
roof which had not been 
properly supported. The 
strokes of these picks of 
the workmen were plainly 
visible on the walls of the 
galleries. Occasionally one 
could And the points still in- 
crusted in the rocks where 
they had broken off. The 
miners had kindled flres in 
the galleries and used the 
heat to break up the blocks 
of flint to facilitate their 
extraction and transport. 
Some of them bore evidence 
of the cords and strings 
which had been used in carrying them. These prehistoric mines were 
brought to view by the opening of a limestone quarry. The mine is shown 
in fig. 54, and one of the deer- horn picks is represented in fig. 55. 

Meudon ( Oise)^ France. — Fig. 56 represents a similar mine from Meudon 
reported by Cuvier, and figured by him and Brogniart in 1822.* The 
interest to him was the deer horn found therein ; the interest to us is 
that it was the work of man at a i>eriod to which Cuvier had refused 
his belief upon a-priori theory. 

Champignolles (Owe), France. — A prehistoric mine of flint was dis- 
covered by Fouju and Bessiu in October, 1890, and described in 1891.^ 

' La France prehistorique, p. 138, figs. 50-^52. 

2 Idem, p. 139. 

3 L'Anthropologie, II, 1891, p. 445. 



Fig. 66. 

SECTION OP PREHISTORIC FLINT MINE. 

Meadon (Oise), France. 

Discovered in 1822 by Cuvier, wherein he found a deer-horn 

pick. 

Ia France prehistorique, p. 139, fig. 53. 
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It is cited here to show how these discoveries of mines, quarries, and 
workshops are being continued. If more earnest search were made, 
more mines and workshops would be discovered. It has come to be a 
canon in archsBologic law, recognized in France, that the evidences of 
prehistoric man are to be found, not in proportion as they exist, but in 
proportion to the number and activity of the seekers. The nodules of 
flint at Ghampignolles were in the chalk and were mined and worked 
into implements. Twelve pits were found, of which nine were excavated 
and exposed. A section 
is given (fig. 57) which 
will sufficiently explain its 
condition. 

Orimes Oravesy Bran- 
don, Suffolky England. — 
These are flint mines or 
quarries, celebrated un- 
der the ancient name of 
Grimes Graves and in 
modem times under the 
name of Brandon. They 
have been worked for hun- 
dreds of years to make 
gunflints and strike-a- 
lights. There are similar 
manufactories in many 
places in Europe. Be- 
sides Brandon, flints are . 
made at Ichlington, Suf- 
folk, at Norwich and Salis- 
bury, England^ at Meus- 
nes, in France, and at 
Cero, Italy. In former 
times the business was of 
such importance that in 
France exportation of the 
products of certain mines 
was prohibited by law. 
In the later days the de- 
mand has fallen away so as to have become insignificant, yet Brandon 
leads the world. The strike-alights are continued in use by peasants 
and laborers, and by explorers and travelers in semicivilized countries. 
Sir John Evans visited Brandon in 1866 and Mr. James Wyatt in 1870, 
both of whom have described the mines.* At those periods there were 
twenty or thirty persons engaged in the business. The raw material 
costs, for mining^ royalty, cartage, etc., about $2.50 a ton, and manu- 

* Ancient Stone Implemeiits^ p. 14; Flint ChipS; p. 578. 



Fig. 57. 

SECTION OF A PIT OK THE PREHISTORIC PUNT MINE AT CBAMP- 

IGNOLLES (OI8B), FRANCE. 

L'Anthropologie, II, No. 4, 1891, p. 448, fig. 8. 

A, blocks of chalk used for filling; B, argillaceous earth; (7, 
vegetable earth ; 2>, solid chalk bed with flint nodules; E, 
a line of charooal; F, fiinc chips, debris of workshop ; O, a 
hatchet chipped for polishing; H, deer-horn picks, imple- 
ments, etc. 

Scale : 1 inch equals 6 feet. 
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factured flints sold at about $1 a thousand. The price the author 
paid for strike-alights in Bologna was 1 cent apiece. In Paris the 
flint was arranged with steel and cotton soaked in some chemical, 
possibly saltpeter or chloride of potash, for tinder, tlie complete article 
costing 60 cents (fig. 58). The gunflints of commerce were divided into 
23 classes, according to size and shape as they were required for differ- 
ent arms. In the palmy days of the flint makers they were packed 
for export in half barrels, each containing 2,000 musket, 3,000 car- 
bine, or 4,000 i)istol flints, the weight of each being about the same, 65 
to 70 pounds. Their manufacture required some skill and handicraft, 
although it is soon ac(iuired. There is great diflTerence reported in the 
rapidity of the workmen. 

The working of the Brandon flint mines has continued into modem 
times for the manufacture of gunflints. The process of making them 
has been described at length in various works.^ It will be sufficiently 





Fig. 68. 

"8TRIKK-A-L10HT," STKliL AND TINDBU, USKIJ BY FUBNCII l*EAi<ANTS. 

Paris, Frauce. 

Cat. No. 1W6VI.J, r.S.N.M. 

understood by Plates 8-10, which show the principal operations. Sir 
John Evans says skilled workmen at Brandon could make from 1G,000 
to 18,000 a week, and that the average weekly output was from 200,000 
to 250,000 for 20 men. In Kees's Encyclopedia,^ it is estimated that one 
a minute was the average for a good workman. That would make the 
extreme weekly product of 20 men but 72,000. 

The U. S. National Museum possesses a series of nodules, crudely 
and partly worked, from Brandon, showing the entire operation. 

The Grimes Graves quarry was Investigated by Canon Greenwell, of 
Durham Cathedral, in 1870, and his report is published in the Transac- 
tions of the Ethnological Society for that year (p. 419). 

The quarry covered about 20 acres and consisted of shafts or pits 
partly tilled, now forini«ig funnel-like depressions, 254 in number, 20 to 
CO feet in diameter, dispersed over the surface but sometimes so close 
together as to break into one another. It required much work to 
reexcavate them. The shafts or pits chosen by him were about 30 



' Evans, Ancieut Stone Implements, p. 18; Strvens, Flint Chips, p. 578; Rees's 
Encyclopedia, article ** Gunflints," and Skortchly, Manufacture of Gunflints. 
'-'Article '^Gunflmta." 



Digitized by 



Googk 



Report of U. S. Nat onal Museum, ia97.— Wilson. PLATE 8. 



flC p 

- 'i 

S g| 



a ^ 






J i 



I 



Digitized by 



Googk 



Digitized by 



Googk 



Report of U. S. National Museum, 1897— Wilson. PLATE 9. 



a 

•a 



§ i 

-J « 

O - 

- 5 i 

! r| 



I- .£ 



2 

23 



2 ^ 



Digitized by 



Googk 



Digitized by LjOOQIC 



RtL:tof U S. National Museum. 1897.— Wilson. PLATE 10. 



CO 


•— 




1- 






z 


t. 










Zj 


2 




U- 


« 




z 


if 










3 






o 


c 


5 


p 


£ 


3 


2 


c 


a 




L. 


:i 


<0 


3; 




5 




1 
•5 


U. 




_;■ 




X 




Ul 




^ 


I 


.= 


a 


H 


s 


2 


i 


& 


a: 








a. 


£ 




0. 


*- 




< 






z 


^ 




2i^ 


i 





Digitized by 



Googk 



Digitized by 



Googk 



ABROWPOINTS, SPEARHEADS, AND KNIVES. 863 

feet in diameter at the surface, 13 feet at the bottom, and originally 
about 40 feet deep. Similar pits or funnel shaped depressions abound 
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at the quarry at Flint Ridge, Licking County, Ohio. As at Spiennes, 
the workmen passed through a stratum of flint, which was rejected as 
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of an inferior quality, and the pits continued until they reached the 
best flint in the chalk. The first surface of earth stratum was some 
18 feet thick, which might account for the inability to make perpen- 
dicular walls or pits as at Spiennes. As at Spiennes, they drove hori- 
zontal galleries into the chalk which here were about 3J feet high. At 
Spiennes, the digging tools were principally flint points (Plate 5, fi.g8. 
7,8,9) and flakes; here they were red deer horn, of which about 80 
were found by Canon Greenwell (Plate 6). The points of these were 
worn as picks, and the bases were battered by use as hammers. Canon 
Greenwell says the marks of the deer-horn picks made by digging were 
yet plainly visible in the chalk. A hatchet of basalt had been thus 
used and made its marks at Grimes Graves. The author saw corre- 
sponding marks in the hard clay in the Etruscan tomb (del Colle Oas- 
succina) at Chiusi, and made a drawing of them, represented in fig. 59, 
which will serve as an illustration of those at Grimes Graves and else- 
where. The deer-hom pick handles at Grimes Graves were worn 
smooth by the hands of the workmen, as are pick handles at the present 
day. The roof of one of the passages had caved during the absence 
of the workmen, who had left their tools, two deer-horn picks, appar- 
ently at the close of the day's work (Plate 6). Here they were found 
by Canon Greenwell during his excavations, and the coating of chalk 
dust on one of them retained the print of the man's hand. <<It was a 
most impressive sight," he said, "never to be forgotten, to look, after 
a lapse of three thousand years or more, upon a piece of unfinished 
work with the tools lying about as though the workmen had just gone 
to dinner or quit work the night before." ^ 

Sir John Evans enumerates the various tools, implements, and debris 
found in the fillings in the shafts and galleries and on the surface in 
the immediate neighborhood; cores, chips, and flakes of flint, quartzite 
and other pebbles used as hammers, hatchets, scrapers, borers, and 
arrow and spear heads, some of them more or less rude, some broken, 
and in all stages of progressive manufacture. 

Prof. W. Boyd Dawkins'^ says the surface was covered by innumer- 
able splinters and implements in every stage of manufacture, from the 
nodule spoilt by an unlucky blow to the article nearly finished and 
accidently broken. There were as at Flint Ridge (Plate 13), little 
heaps of small splinters which marked the places where the finer work 
was carried on. In some of these the two halves of broken implements 
were found just as they had been tossed aside by the workman (Plate 
11, fig. 7; Plate 14.) 

Cissburify Sussex^ England, — These are extensive flint mines worked, 
as were the others, in ancient times. They were first investigated in 
1869 by General Pitt-Eivers.^ His plan of the camp and mines is shown 

I Transactions of the Ethnological Society, 1870, p. 437. 
'Early Man in Britain, p. 279. 
^ArchsBologia, XLII, pp. 44, 64. 
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4. Flint Scrapers. 

(Cat. No. 99885. U.S.N.M. DorchoHter. Eogland. Thomas Wilson.) 

3. Rude Flint Picks. 

(Cat. No. 139107. U.S.N.M. PrehiRtoric miDes at Grimes Graves, Brandon. Suffolk, 
England. Edward Lovett.) 

6, 8. Worked Flint Flakes (tine). 

(Cat. No. 90870, U.S.N.M. Dorchester. England. Thomas Wilson.) 
Rude Chipped Hatchet or Chisel. 

(Cat. No. 139072. U.S.N.M. Prehistoric mines at Grimes Graves, Brandon, Suffolk, 
England. Edward Lovett.) 



Digitized by 



Googk 



Ktportof U. S. National Muieum. 1897. Wilson. PLATE 1 1. 



Implements from Flint Mines. 
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in fig. 60. The mines were sabseqaently investigated more in detail 
and by excavation and clearing out the now filled galleries. This was 
done by Mr. J. Park Harrison.' Fig. Gl is a reproduction of the plan 
of his excavations. It represents but an infinitesimal portion of the 
mined area. It shows but six pits or shafts, while fig. GO shows them to 
have existed by the hundred. These pits present on the surface much 
tlie same appe£(rance as those at Flint Ridge. The excavations in fig. 61 
show what has been suspected long before — that these pits are deep, 
going down through the chalk to the bottom of the flint deposit, and were 
thence carried in horizontal galleries as in all mining under similar 



PLAN OF PREHISTORIC FLINT MINES. 

A to ^' are pits or niino Hhafta. 
Cissbary, England. 

Archcoloicia.X LIT, 1)^9. 

conditions, digging out the flint and bringing it to the surface for use. 
Fig. 61 is introduced to demonstrate this fact, and also to show the 
extent and magnitude of the work done and to suggest the social condi- 
tion of a people capable thereof. The shaded lines show the walls of the 
galleries left for sup|>ort, while the white between shows the excavated 
galleries, rooms, and halls. The reexcavation brought to light not only 
the stratum of flint to be mined but showed that which had been mined, 
also the mining tools, as deer-horn picks, stone hammers, and mauls. 

Only three or four out of the thousands of implements found at Giss- 
bury bear traces of iK)lishing, and these were broken. 

iJoarnal of the Anthropological Institute of Great Britain and Ireland; VII, 
1877-78, p. 413. 

NAT MUS 97 55 
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lu all prehistoric mines and workshops throughout Europe tools and 
domestic utensils, flint or horn picks, chips, flakes, traces of charcoal, 
hammers, partially made and broken hatchets, and other implements, 
as sawed horn and fragments of pottery, are found (Plates 5, 7, 11), 



Fig. 61. 

PORTION OK PLAN OP PBEIIISTORIC FLINT MINB8. 

(Eularged and in greater d<>tail than lig. <K).) 
Cissbary, Sussex, England. 

Jour. Anthrop. Inst., London, VII, 1877-78, p. 413. 



and are evidences of human occupation. If man worked in one of 
these places for any length of time he used his tools for his work, and 
domestic utensils for his cooking and living, and they were broken or 
lost, aqd so found their way into the dump pile. These utensils have 
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come to be expected by the modern investigator, and are found wher- 
ever prehistoric man occapied the locality for any length of time. 

In Kees's Encyclopedia^ it is said that the best flint found in France 
in modern times is that from the departments of Cher, Loir-et-Cher, 
Ardeche, Yonne, and Oise. M. de Mortillet has discovered in the 
department of Vienne no less than 44 Neolithic workshops, and in 
Indre-et-Loire 9. M. Philippe Salmon reports prehistoric workshops 
in 14 communes in the department of Yonne. This ^number would 
undoubtedly be much increased if attention were given to the search 
and if all found were reported. Special workshops have been found 
where particular implements were exclusively manufactured. De 
Mortillet reports*^ hatchets chipped for i)olishing from Mariettes at 
Londiuieres (Seine- Inferieure), Olendon (Calvados), Foret Othe (Yonne- 
et-Aube); perforators, Nemours (Seiue-et-Mame); arrowheads, Camp 
de Chassey (Saone-et-Loire). While arrowheads are in profusion in 
the latter locality, it is not certain that they were manufactured there. 

The following mines have been found wherein scrapers were the 
special product: Roche-au-Diable, Potigny (Calvados), Charenton 
(Seine), Camp-Barbet, Meudou, Janville, Mouy (Oise), Goalenec, 
Quiberon (Morbihan). Of the latter the author asks indulgence for a 
few words of description, as he was present with M. Gaillard and 
assisted at the discovery. 

Scraper worlcshop at OoaleneCj Quiberon {Morbihan) j France. — It was 
on the extreme point of the promontory of Quiberon, on the west coast 
of Brittany, looking out upon the Atlantic Ocean, but which English 
geographers have arbitrarily called the Bay of Biscay — a high rocky 
point, level with the surrounding surface, but 40 or 50 feet above the 
water. It was severed from the mainland by a crevice a few feet in 
width, passable only at low tide. The entire mass was of granite rock. 
It was covered with a layer of soil which was nearly bare on the side 
toward the ocean, having probably been denuded by the waves, but on 
the inside edge was 3^ feet thick. Beginning at the outside edge, 
screening, examining, and throwing the dirt behind us, bits of broken 
and wrought flint and fragments of pottery were soon found. We 
saved everything. Our work continued aeross the point until we had 
thousands of objects, principally scrapers in all stages of manufacture. 
It was a prehistoric scraper workshop. The peculiarity of these 
scrapers was their diminutive size; many, perfectly finished, were no 
larger than a man's thumb nail. At the edge farthest from the ocean, 
where the soil was deepest, we unearthed the skeleton of a workman, a 
man of middle age, he who probably had made these prehistoric imple- 
ments, who had here lived and here died, and had been buried in his 
workshop and habitation, which was from that time deserted, and now 
discovered and unearthed by us. 

"Article "Flint." 

* Le Pr^historique Antiquity de I'Homme, p. 490. 
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In addition to the skeleton the following objects were found: Three 
polished-stone hatchets of diorite, entire; 14 hatchets, fragments, unfin- 
ished; 7 pendants of stone; 3 beads, talc; 3 chisels, hatchet (?) of dio- 
rite; 5 flakes, flint; 6 chamfered polishers, schistose diorite, unique; 1 
briquet, ^^strike-a-light," iron pyrite;* 4 sinkers, scrapers in all stages 
of progress, many of them fluished, and hammers of various kinds and 
styles. There were divers tools, ornaments, domestic objects, etc., not 
necessarily connected with scrapers or their manufacture. They were 
the objects used by the workmen while engaged in their duty. 

The author took for his share such objects as he desired, and has had 
photographed a series of them (Plate 12). Observe that on the left are 
the finished and on the right the unfinished scrapers. 

UNITED STATES. 

Flint RidgCy JAcking County^ Ohio. — This is probably the most exten- 
sive and the best known of all prehistoric flint quarries in the United 
States. It is on a high, level plateau on the road, etjuidistant between 
Newark, Licking County, and Zanesville, Muskingum County, Ohio, 
lying partly in both counties (Plate 13). Its ridge is about 8 miles 
east and west and 2J north and south. The outline of the plateau 
is exceedingly irregular. The surface of the country has been greatly 
eroded, the streams having cut down about 300 feet below the original 
level, washing deep ravines, which run up into the plateau with st^ep 
banks, leaving high, jutting points of land. The covering earth of the 
plateau is alluvial — clay, shale, etc. — and lies directly on the stratum 
of flint. The stratum of flint dips to the southeast, as do nearly all 
formations in eastern Ohio, while the surface of the plateau holds 
about the same level. The top of the flint stratum at the western end 
is 3 or 4 feet beneath the surfa<;e; at the eastern it is 8 or 10 feet, and 
the layer itself is from 4 to 7 feet in thickness throughout the plateau. 

Mr. Gerard Fowke describes the geology of Flint Bidge as follows :* 

In the geological scale this flint is continuous with the ferruginous liiucstone of 
southeastern Ohio, and is highly fossiliferous in some places. In the museum of the 
State University is a very fine nautilus embedded in a piece of buhrstone from this 
place. Other smaller fossils occur abundantly both in this and the more solid flint, ' 
particularly Fusulina cylindrica, a small foraminifer found iu great numbers inEorope 
at a corresponding horizon. Very frequently, however, the fossil, being ealoareous 
in its nature, has disappeared, and only the matrix remaius. 

Underneath the flint lies the Putnam Hill limestone of the Ohio survey, so named 
from a high hill opposite Zanesville, where it is well shown. The upper part of this 
limestone is shelly, sometimes closely approaching a thin sandstone in its appear- 
ance, and of a yellow cast; farther down it becomes more soUd and takes on a blue 
color. 

The flint, from its great resistance to weathering agenci(»s, forms the cap rock of 
the whole ridge, the superincumbent material being for the most part either clay or 

1 Similar to fig. 223, Evans, Ancient Stone Implement^. 

2 Smithsonian Report, 1884, pp. 856, 857. 
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soil resulting from the disintegration of the shales and sandstones which formerly 
existed at this horizon. The natural place of the Kittanning coal of the Pennsyl- 
yania series is 15 to 20 feet ahove the level of the flint, hut it runs out hefore reach- 
ing this far west, at least there is no trace of it here. These heds of hituminous 
coal lie at different levels in the hills; 104 feet helow the flint is a workahle seam 
of cannel coal. A section of the formation in the eastern part of Licking County 
shows the same alternation of sandstone, shale, clay, coal, limestone, and iron ore 
that is found in all coal regions, so that a detailed statement of its geological struc- 
ture is unnecessary. 

Mr. Fowke describes the variations of the flint as follows : ^ 

At the extreme western end it is of a gray, whitish color, cellular or porous in 
structure and commonly called buhrstone, and in the early occupation by white man 
had been quarried for use as millstones. By the oxidation of the included iron it 
shows shades of yellow brown along the line of fracture. Half a mile east appears 
t^e translucent and bluish variety ; still the buhrstone predominates. Two miles 
farther east, while the bed rock retains the bluish cast, the surface specimens by 
weathering show every color known to flint — white, black, brown, yellow, green, 
and blue. 

At the intersection of the crossroads, the Clay Lick Station road, the well dig- 
gers report the flint as translucent and light-blue. A few hundred yards to the 
north it is nearly white ; the same distance south it is nearly black. These varie- 
ties are foand in other parts of the plateau and finally finishes at the extreme 
eastern end with the same buhrstone that it commenced. In the crevices are fre- 
quently foand quartz crystals. They are of every size from microscopic to that of 
a hen's egg, and of every color from limpidity to almost black. 

The flint was found to be in a continaons stratam, not in nodules. 
It may have had fractures and faults, but was practically a solid mass 
from 3 or 4 to 7 feet thick (in one place it was only 29 inches), with an 
area 8 by 2^ miles. The central portion only was worked, except some 
scattered diggings on the east in Muskingum County. The worked 
area was about 2 miles square, and was covered with clay and soil to 
a depth of from 4 to 3 or 10 feet. 

The prehistoric mining is believed by Mr. Fowke, who has examined 
it with great detail and thoroughness, to have been conducted in the 
following manner : 

The clay and soil covering was removed by digging and carrying up 
on the level. This digging, continued down to the layer of good flint, 
naturally made a pit with sloping sides like an inverted cone, with its 
point resting on the flint layer; the i)oint would be more or less trun- 
cated according to the width of the excavation, which was from 15 or 
20 feet up to 60 or 80 feet. In some places these pits were so close 
that they ran together and the earlier was partially filled with the debris 
from the later. Many have been filled with soil, leaves, etc., and, 
having retained the rain water, are now filled with muck and become 
veritable marshes; in others the water is more or less pure and has 
been used for watering cattle. 

The flint being laid bare in the manner indicated over a greater or 

1 Smithsonian Report, 1884, p. 857. 
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less area, Mr. Fowke's belief is that the prehistoric man was unable to 
quarry or break pieces or blocks of flint suitable for use off the solid 
layer at his feet, and that he proceeded by the use of fire and water 
alternately to erode a hole or pit through the fiint. Arrived in this 
way at the bottom of the layer of flint, he then broke out from the face 
of the flint wall and threw away such pieces as had been affected by 
the fire, until good flint was procured, which was taken out for use. 
The process was continued until the quarrying was interfered with by 
the superincumbent earth. Why this was not excavated wider and the 
quarrying continued against the face of the rock, instead of what 
seems to have been the practice, opening a new pit through the clay, 
and a new hole through the flint, has not been explained ; but that he 
conducted his operations in the latter manner and not the former 
seems established. Mr. Fowke says:* 

In Coshocton County; near Warsaw, are some similar pits which have been reopened 
by residents of the locality. In them were found two layers of flint, the upper a 
dark variety, the lower a clear, translucent kind of chalcedony. This lower flint 
seems to have been the kind songht. Traces of fire were plainly visible in the pits, 
from which the inference is natural that fires were built upon the rock, and that, 
while heated, water was thrown on it. The stone could thus be broken into pieces. 
In the bottom of the pits were found bowlders of granite, syenite, and other glacial 
rock, which plainly showed that they had been used as hammers. No doubt a simi- 
lar plan was followetl at the ridge. 

Similar hammers were found at Flint Kidge, and there is in the U.S. 
National Museum a series of a hundred or more, varying in weight from 
6 ounces to 20 pounds. The smaller hammers were found distributed 
over the surface at the workshops where the raw material was carried 
to be worked into implements. Mr. Fowke is of the opinion that there 
were at Flint Eidge two kinds of workshops, one for the ruder work of 
blocking out the implements, and the other for the finishing; and he 
assigns this division of labor to eight localities for each, all on the 
plateau of the ridge. Without expressing an opinion as to the correct- 
ness of this division of workshops, the author can tes^y that some 
localities of the neighborhood were strewn with ruder and heavier 
material, while others had a profusion of small and fine chips, flakes, 
and debris, evidently the product of the finer finishing work. The 
latter localities were mostly on the high bluff's or points of land over- 
looking the valleys below, and from which position one could see far 
over the adjoining country. On these points the flint chips, flakes, etc., 
were in such profusion as, in some cases, to prevent the grass forming 
a sod. The author chose one of these spots and dug it out 10 by 12 
inches and 14 inches deep to the bottom of all flint debris. He then 
washed out the earth. The flints were 7 inches deep and the earth 7 
inches, half and half. The flints from this hole were brought to the 
U. S. National Museum. The accompanying plates (14 and 15) show 

' Smithsonian Report, 1884, p. 864. 
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the number, kind, condition, and appearance. A count showed as 
follows: 

Plate 14: Perfect arrowheads .' 51 

Leaf-shaped, perfect 9 

Leaf-shaped, imperfect 16 

25 

Cores, finely wrought 15 

Rnde lumps of flint 34 

Plate 15, debris : Hard burnt clay, small 2 

Pebbles, not of flin t, small 13 

Bits of wood, small 5 

Chips and spalls, flint 3,149 

3,li59 

Total contents of hole 10 by 12 by 14 inches 3,294 

This quarry was the largest in that i^ortion of the United States. 
The investigations show it to have been used during the later prehis- 
toric ages and that it was the center of an extensive commerce. The 
peculiar appearance, variegated color, brilliancy, etc., of its products 
enabled their migration or commerce in prehistoric times to be traced 
and the objects to be recognized whenever found. 

There were many mines and quarries in the territory now the United 
States which furnished material for aboriginal stone implements. 
Some of them may have continued to be used by the savages in more 
modern times, but most of them are entirely prehistoric. It is needless 
to describe them, but the reports of their discoveries have been col- 
lected and are published for the convenience of students. They form 
part of Appendix A (p. 961). 

CACHES. 

The only method possible for the savage to preserve property left 
behind him on his departure was to secrete it, and this was usually 
accomplished by burying it. This custom prevailed among the pre- 
historic peoples of Europe as well as of America. By what name the 
savage called this deposit is not known, or if known is not used. In 
English it has been called deposit, hoard, etc., but the most popular 
word is the French one of ca^^he. It signifies concealment or hiding, 
and was first employed in America by the early French Canadians, the 
coureurs du bois, being applied to a concealed or deposited hoard or 
supply, usually of provisions, in which sense it is used in many of the 
early histories and travels in Canada and the lake regions. 

In forming a cache or hoard of implements, no general or uniform 
method was followed, but they have been so deposited as to show 
intentional placement. Usually they are in a circle, and may be laid 
flat or on edge, sometimes on end. 

Keports of caches have been made by their discoverers, and for the 
convenience of the student these have been collected and are published 
in Appendix B (p. 970). 

Implements of the leaf-shaped class have been found en cachCy or 
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buried in the earth, and have been called by some persons, <^ cache 
implements." M. de Mortillet names them generally Solutr^en, afj»r 
Solutr^, the representatiye station of his third epoch of the Paleolithic 
period, but specifically he employs the name "feuille de laarier" (laord 
leaf). In the claims! fication of arrowpoints and spearheads (see p. 890) 
that form is assigned to Division I, Class A. Caches, as will be seen by 
the list (Appendix B, p. 970), are not exclusively of these implements; 
therefore the term cache implements is not sufficiently definite and 
should not be employed. Caches have been found of the large chipped 
flints, "spades" or "agricultural implements," arrowpoints and spear- 
heads of different types, grooved axes, polished-stone hatchets, scrapers, 
and other implements. 

Implements similar in material and identical in form with arrowpoints 
and spearheads have been found throughout the western and south- 
western United States, but which, from ^their large size, could hardly 
have served for arrows or spears. An implement one to three inches 
long we recognize as an arrowpoint, one four to six inches long as a 
spearhead; but what shall we say as to one a foot or fifteen inches 
long? The U. S. National Museum possesses many of these specimens. 
They can not be ignored, and so have been assembled and reported in 
Appendix C (p. 982). 

V. MATERIAL OF ARROWPOINTS AND SPEARHEADS. 

Composition and structure — No practical difference between the flint of 
Europe and that of the United States — Microscopic examination. 

It has been shown that flint was the favorite material in prehistoric 
times for the manufacture of arrowpoints and spearheads and, indeed, 
for all chipped-stone implements, and was used by prehistoric man 
wherever obtainable. Flint, as is well known, is a variety of quartz; 
the principal dift'erence so far as concerns the chemical constituents 
arising from the impurities. Quartz, also much used in prehistoric 
times in the manufacture of arrowpoints, is pure silica. It is SiOj= 
silicon 46.67, oxygen 53.33. Its hardness is 7 in the scale of 10, and 
specific gravity 2.6 to 2.7. James D. Dana^ divides quartz into two 
varieties, vitreous and cryptocrystalline. He divides the latter into 
the chalcedonic and jaspery varieties. The vitreous is distinguished 
by its glassy fracture, aud the chalcedonic has a subvitreous or waxy 
luster and is translucent. These owe their peculiarities either to crys- 
tallization, mode of fabrication, or impurities. The common impurities 
of quartz, Dana says, are oxides of iron, clay, chlorite, or other miner- 
als which produce opacity. 

Of the first variety, the rock crystal is the representative. It is pure 
pellucid quartz. But such varieties as rose quartz, smoky quartz, 
false topaz, and amethyst are produced in one or more of the ways 

1 Manual of Geology, 1876, p. 52. Manual of Mineralogy and Lithology, 1886, p. 234. 
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mentioned. The chalcedonic variety includes the finer and more beau- 
tifal chalcedony, agate, carnelian, onyx, etc., as well as the grosser and 
baser variety to which belong flint, hornstone, chert, etc. The jaspery 
variety contains aluminons matter, and its color^ yellow or red, is due 
to iron oxides. The bloodstone and basanite (lydian stone) belong 
to this. 

Flint, free from impurities, has the same chemical composition as 
quartz, silicon combined with oxygen — silica. 

Dififerences may arise in crystallization. Flint is of cryptocrystalline 
structure. Its color may be gray, shading through yellow, green, blue, 
and smoky black, or with tints of red, yellow, and brown, into chalce^ 
dony. Its fracture is conchoidal, not splintery, internal surface dull, 
scarcely ever glistening. Alone it is infusible before the blowpipe, 
but loses its color and becomes opaque. It is homogenous, has no 
cleavage, splits in any direction, therefore is easy to chip, yet is hard 
and tough and makes a keen cutting edge which does not crumble. It 
Tvas the material best suited to the cutting implements of the prehis- 
toric man and was preferred by him acccMrdingly. 

It is deemed useless to make analyses, because the only differences 
would be the number and amount of impurities, and these might differ 
with every locality if not with every specimen. 

Eees's Encyclopedia^ gives analyses of particular specimens as 
follows: 



Constituents. ! Klaprotb. 


Vaquelin. 


Weigleb. 


Silica 98.00 

Lime '. 0.50 


»7.00 


80.00 
2.00 


Alumina 1 0.25 ^ 

Oxide of iron ' 0.25 J 


1.00 


r 18.00 


Loss 1.00 1 2.00 








Total 100 1 100 j 100 ' 

1 1 1 1 



These are ancient analyses and are only given as samples. Their 
correctness is not verified.^ 

It has been stated many times by arch^ologic students and teachers 
that there was no true flint in the United States. But this is due to a 
difference of definition rather than of material. The flint of Europe, 
declared to be true flint, is represented as a concretionary deposit of 



'Article "Flint." 

3 The attention of the student of this and related subjects is directed to some of 
the standard works: Nillson, **The Stone Age," 1843-1867; Stevens, "Flint Chips," 
1870; Evans, "Ancient Stone Implements of Great Britain," 1872, 1899; S. J. Mackie, 
"Geologist," 1861, IV, pp. 26-29; T. McKenny Hughes, Proceedings Soc. Antiq., 
London, 2d ser., IV, p. 94 ; Geological and Natural History Repertory, II, May 1, 
1868, No. 34, p. 126; S. J. Macki*^ idem., Ill, p. 205, T. Baines, idem., pp. 258-262; 
T. McKenny Hnghes, British Association, 1872, p. 189; Henry Christy, Trans. Ethnol. 
Soc, new ser., Ill, 1865, p. 362; Reliquia' AquitaniosB, Pt. 1, pp. 202-205. 
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silica, of cryptocrystalline structure, made in a bed or layer of soft 
chalk in the form of nodules. But it is not necessary, in order to be 
flint, that it be in the form of nodules nor that they be deposited in 
chalk; for the flint of Europe has been found in hard limestone in both 
nodules and strata. That found in the Jura Alps is deposited in strata 
in hard limestone and not in chalk. That at Spiennes was deposited in 
the clay both in strata and nodules. That used in the Mentone caves, 
of which there were wagon loads, and that along the Riviera, is in 
nodules and in limestone. The flint mine at Mur-de-Barrez (Aveyron) 
(6g. 54), opened by MM, Cartailhac and Boule, and the mine at Meudon 
(Oise) (fig, 56), discovered by Cuvier in 1822, confirms this view. These 
and other deposits, representing widely separated districts in France 
and others throughout Europe, show a general condition of flint depos- 
ited in strata as well as in nodules, and in limestone and clay as well 
as in chalk. These peculiarities of formation are paralleled in many 
localities of the United States. The ditt'erences in the deposit, and 
consequently in the formation of flint, are shown in many places 
throughout Europe. Some of them have been described, and if it was 
necessary many other localities could be mentioned. 

The same is true of flint in the United States, whether it be fine 
under the name of chalcedony, or coarse under the names of chert and 
hornstone. James D. Dana says:' 

Flint occurs in nodules in chalk: not nnfreqnently the nodules are in part chal- 
cedonic. Hornstone iliffers from flint in being more brittle; it is often found in 
linieetone. Cliert is an impure hornstone. Limestones containing hornstone or 
chert are oft^n called cherty limestones. 

Flint Eidge, Ohio (Plate 13) is a locality noted for its ledge deposit 
of flint, while the flint disks from Ohio and Illinois (Plates 02,63) show 
deposits to have been in nodules. Flint disks of the same general 
shape and of corresponding material have been found in several of the 
western States. A cache at Beardstown, Cass County, Illinois, con- 
tained 1,600 implements, arranged in horizontal layers, separated by 
thin strata of clay. Another deposit, of 3,500 specimens, was found in 
Fredericksville, Schuyler County, Illinois. The largest of such nodales 
in the U. S. National Museum, from a deposit in Union County, 
Illinois, is of ovoid form and measures 7f inches in length by GJ inches 
in width. 

The following excerpts from the report on the Pentamerous limestone 
of the Clinton group, by Prof. James Hall,^ shows that flint exists both 
in strata and in nodules in the indicated horizon and locality: 

On the Genesee River this rock ontcrops on either side. In many places in Wayne 
and Monroe counties it contains nodules of hornstone which sometimes assume the 
form of chalcedony. This matter increases so much in Orleans and Niagara counties 
that it forms thin layers alternating with the limestone. Associated with this chert 
are found silicified fragments of shells and crinoidal joints. Soath of Modena thin, 



» Manual of Mineralogy and Litholojry, 1886, p. 237. 

« Geology of the Fourth District of New York, Pt. IV, 1843. 
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irregular layers of impure limestone with much hornstone. Same at Lockport, 
eastward (p. 63). 

The first mineral is hornstone of the Pentamerons mass. This often passes into 
translacent varieties and forms little cavities lined with chalcedony (p. 67). 

**»♦•## 

Thick-bedded dark or liluish-j^ray limestone with irregalar cavities and often 
silicons concretions of hornstone. This is persistent over a large extent of country 
(p. 87). 

Corniferous limestone. This rock is distinguished from the limestone below by 
the presence of hornstone in layers or nodnles, etc. In Seneca County it is in regn- 
lar courses from 6 to 18 inches thick, usually separated by layers of hornstone and 
sometimes embracing flattened nodnles of the same, which have a surface as if from 
the crystallization of some mineral in the space between the two rocks. 

• ^ # » » » * 

In other localities these layers of hornstone increase in number and thickness 
almost to the exclusion of calcareous matter, which from weathering leuves the born- 
stone in jagged and irregular projecting points, and is locally called '* chawed rock" 
(p. 162). 

» ♦ » • • « # ' 

On the west side of the Greneseo its chefty characters are better developed than 
elsewhere. Between Caledonia and Leroy there are hundreds of acres literally 
pave<l with hornstone in small angular fragments or larger masses united by carbon- 
ate of lime (p. 158). 

The hornstone sometimes passes into chalcedony (p. 168). 

Dana* says: 

The hornstone of the Corniferous limestone is full of microscopic plants, or proto- 
phytes, from l-5C0th to l-5000th of an inch in diameter; and with them are sponge- 

spicules and teeth of moUnsks. 

» # • «i • « » 

The Cretaceous limestones in Texas * * • contain hornstone distributed 
through them, like the flint through the Chalk of England. 

The impurities in flint marked by different colors may be peculiar to 
certain localities. By them the products of different mines have been 
traced through their sometimes long voyages in the hands of their 
prehistoric owners. The color of the flint from Grand Pressigny, near 
Tours, France, is that of beeswax; that from Meudon, near Paris, is 
nearly white; that from Spieunes, Belgium, is light-gray; that from 
Italy, especially from the southern part, has the lustrous brown of 
jasper and chalcedony. Of that from England, Grimes Graves is light- 
gray, similar in appearance to that of Spiennes; Brandon is quite 
black; Oissbury is dark-brown, almost black, -weathering out into 
chalky whiteness. 

Of the flint from the United States, that from Illinois is light-gray, 
weathering out to chalky- white, while that from Flint Ridge (which 
does not weather white) passes through theentire range of color from 
the waxy luster of brilliant chalcedony to the dull opacity of degraded 
chert. 



' Manual of Geology, 1876, pp. 257 and 455. 
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The cryptocrystalline variety of quartz comprises a considerable 
list of minerals: Opal, agate, chalcedony, flint, chert, hornstone, begin- 
ning with the finest and purest and graduating down according to the 
relative impurities and differences in mode of combination. Changes 
in color run through the entire spectrum, and are due principally to 
the presence of metallic oxides. Iron is chargeable with most of them, 
but green is credited by Dana to nickel, and purple to manganese. If 
there were no impurities or foreign matter in it, the flint would be 
nearly clear- white. 

MICROSCOPIC EXAMINATION OF FLINT. 

The author has shown that the rock called flint is found alike in 
America and Europe; that it occurs in the two countries in both 
nodules and strata, and in both is found in limestone as well as in 
chalk. He proposes to continue the examination by comparing the 
structure of the rock in the two countries, and to that end has caused 
to be made thin sections of the flint from several of the mines and 
quarries mentioned, and these subjected to microscopic inspection and 
description by Dr. G. P. Merrill, head curator of the department of 
geology in the U. S. National Museum. These sections have been 
enlarged by the aid of the microscope, and are shown in the pho- 
tographic plates (16 to 22) duly identified, with the name, number, and 
locality. Accompanying them are Dr. Merrill's descriptions, whUe 
Plates 23 and 24 show the original specimens from which the thin sections 
were taken, appropriately marked for identification and comparison. 

We have now shown that the chemical constituents, the kind of 
deposit, nodules and strata, in limestone and chalk, general appearance, 
mode of mining and of use were practically the same during prehistoric 
times in America and in Europe. If the microscopic examinations 
show the rock from both countries to be of the same cryptocrys 
talline structure, the principal, if not the sole difference being in the 
degree of purity (or, rather, impurity), the author ventures to suggest 
that there is nothing gained by making a distinction of names between 
the flint of Europe and that of the United States, and that the distinc- 
tion, if made, is so finely drawn as to be impracticable for use by the 
archaeologists who deal with the material. 

These microscopic sections have been presented so that their struc- 
ture can be compared and their similarity demonstrated: 

Plate 16, fig. 1, represents a specimen of flint from Brandon,* fig. 2 
is from Grimes Graves, and fig. 3 from Dorchester, all from England. 

Plate 17, fig. 1, is from Havelse, Denmark; fig. 2 is from Mouy, 
Meudon, France, while fig. 3 is from Spiennes, Belgium. 

Plate 18, fig. 1, is from Grand Pressigny, France; figs. 2 and 3 are 
from Flint Ridge, Licking County, Ohio. 



' Specimen fig. 1, on Plate 16 (flint from Brandon), is modern. AU others are pre- 
historic, at least ancient, specimens. 
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EXPLANATION OF PLATE 16. 

Microscopic thin Sections of Flint. 

Fiir. 1. Flint.' An extremely fine-grained aggregate of chalcedonic particles. The 
structure is cryptocrystalline, so fine that the optical properties of the 
individual particles can not be determined. Throughout this crypto- 
crystalline base or groundmass are scattered numerous small colorless 
polarizing particles and occasional segregation areas of the chalcedonic 
material in a coarser or more granular contlition. Beyond this, the 
microscope shows only minute amorphous yellowish and black particles 
which are presuuiably ferruginous and carbonaceous matter. Organic 
remains (sponge^ spicula, and diatoms) were not specially sought for, but 
we find an occasional form in outline suggestive of a chalcedonic east of 
the shell of a foraminifera. Section nearly colorless. 
(Cat. No. 139130. TJ.S.N.M. Brandon, England. Plate 24, fig. 7.) 

Fig. 2. Flint. Substantially the same as Cat. No. 139130, with the exception that 
the section shows a greater number of the spherical areas of radiating 
particles of chalcedonic quartz. No forms observed that can be identified 
with certainty as foraminifera. 
(Cat. No. 139112, TJ.S.N.M. Grimes Graves, England. Plate 23, fig. 1.) 

Fig. 3. Flint. For all the microscope discloses, this might be a section from speci- 
men Cat. No. 139112, from Grimes Graves. This specimen was found by 
the author in a prehistoric workshop at Dorchester, Dorsetshire, England, 
and came from one of the neighboring Hint mines. 
(Cat. No. 99866, U.S.N.M. Dorchester, England. Plate 23, fig. 7.) 



' Mineralogical descriptions by Dr. G. P. Merrill, F. S. National Museum. 
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MICROSCOPIC THIN SECTIONS OF FLINT. 
England. 
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EXPLANATION OF PLATE 17. 
Microscopic Thin Sections of Flint. 

Fig. 1. Flint.' Iu every way essentially similar to Cat. No. 139130. The segre^a* 
tion areas show the cbalcedonic particles more distinctly in the faa- 
shaped or radiating forms characteristic of the mineral. 
(Cat. No. 101057, U.S.N.M. Havelae. Denmark. Plate 24, fig. 9.) 

Fig. 2. Flint. Slightly less uniform in stracture than Cat. No. 99866, but other- 
wise essentially the same. These gregations of coarser particles are in 
the form of irregular strings and spots, rather than in oval areas as in the 
other specimens. 
(Cat. No. 100138, U.S.N. M. Camp Barbet, Mouy, Meudon, France. Plate 23, figs. 9, 10.) 

Fig. 3. Scrapers. Grouudmass of this rock is essentially similar to that of speci- 
mens Cat. Nos. 139130, 101057, from Brandon, England, and Havelse, Den- 
mark, respectively. An occasional grain of quartz may be distinguishable, 
but the only difference of note is a large amount of black amorphous 
impurities with which the rock is injected. The cbalcedonic forms noted 
in Cat. No. 139130 as suggestive of foraminifera are more abundant and so 
plainly defined as to leave no doubt regarding their nature. 
(Cat. No. 100259, TJ.S.N.M. Spiennee, Belgium. Plate 23. fig. 3.) 



' Mineralogical descriptions by Dr. <t. P. Merrill, T'. S. National Museum. 
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Plate 17. 



MICROSCOPIC THIN SECTIONS OF FLINT. 
Denmark, France, and Belgium. 
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MICROSCOPIC THIN SECTIONS OF FLINT. 
France and United States. 
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EXPLANATION OF PLATE 18. 

Microscopic Thin Sections of Flint. 

Fig. 1, Flint.' This specimen differs from Cat. No. 100259, or Plate 17, fig. 3, first, in 
coarseness of texture, and second, in showing an abundant sprinkling of 
crystalline granules of quartz. The slide is made up of irregularly oval 
areas of chalcedonio particles, sometimes rendered almost opaque by fer- 
ruginous and carbonaceous impurities, the interstices being occupied by 
the material differing only in degree of purity, the carbonaceous matter 
being confined mainly to the oval areas, the appearance being as though 
the interstitial deposit was made subsequently and under more favorable 
conditions (as regards purity). 
(Cat No. 99008, T7.S.N.M. Grand Pressigny (Indre-et-Loire), France. Plate 24, tg. 8.) 

Fig. 2. Fink flint. This, like those from Europe, is mainly a compact crypto- 
crystalline mass of chalcedonic silica, with segregation areas of the same 
material showing the characteristic spherulitio and fan-shaped arrange- 
ment of the particles. In a few instances the slide shows small areas of 
granular crystalline quartz. The rock is injected with iron oxide sufficient 
to give it a reddish or yellowish tinge, and the foraminifera remains noted 
in the European specimens are quite lacking. 
(Cat. No. 98344, U.S.N.M. Flint Ridge, Licking County, Ohio. PUte 24, fig. 6.) 

Fig. 3. Black flint. This slide differs from the last (Cat. No. 98344) mainly in being 
of finer texture and in carrying an abundance of muddy and opaque car- 
bonaceous matter which is not distributed uniformly through the mass of 
the rock, but occurs rather in blotches and streaks. The slide shows 
further numerous irregular sharply angular areas with curvilinear out- 
lines so filled with impurities as to be of a dirty -brown color, and which 
are wholly without action on polarized light, indicative of silica in an 
opalescent form. There are numerous elongated cylindrical bodies which 
are without action on polarized light, which are suggestive of something 
of an organic nature. 
(Cat. No. 98344a, F.S.N.M. Flint Ridge, Licking County, Ohio. Plate 24, fig. 4.) 



I Mineralogical descriptions by Dr. G. P. Merrill, U. S. National Mnseum. 
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MICROSCOPIC THIN SECTIONS OF FLINT. 
United States. 
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EXPLANATION OF PLATE 19. 
Microscopic Thin Sections of Flint. 

Fig. 1. White flint.' This section shows a ground of chalcedonic partioles inter- 
spersed with numerous irregular areas filled with an outer zone of chalce- 
donic material aud interstitially with calcite. The structure may he com- 
pared with amygdaloids of volcanic rocks. It shows a single shred of 
ferrugmons mica. 
(Cat. No 59726, U.S.N.M. Pike County, Illinois. Plate 23 flg. 5.) 

Fig. 2. Black flint disk. This slide differs from anything we have had, in that, 
while it is composed mainly of chalcedonic silica, it has, under the micro- 
scope, an almost granular aspect} aud carries, moreover, a large amount of 
calcite. There is very little true quartz, the larger granules and crypto- 
orystalline portions showing the optical properties of chalcedony. The 
most marked characteristics of the rock is the ahundaiice of calcite as 
above noted, and which occurs in the form of aggregate and minute irregu- 
lar particles as fine as dust, distributed throughout the entire mass of the 
rock, and also in well-defined rhomboidal crystals. Nothing of organic 
forms is recognizable. Qualitative test shows the presence of lime, 
alumina, and iron, as well as silica. 
(Oat. No. 15350. U.S.N.M. Cass County. Illinois. Dr. J. F. Snyder. Plate 24. fig. 5.) 

Fig. 3. Chert. A dense brownish aggregate of chalcedony and calcite, with many 
elongated rounded and oval areas now occupied by calcite crystals, but 
which are suggestive in outline of Fusulina. 
(Cat No. 26582, U.S.N.M. Kansas.) 

■ Mineralogical descriptions by Dr. G. P. Merrill, U. S. National Museum. 
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Plate 19, fig. 1, is from Pike County, Illinois; fig. 2 is one of the 
black flint disks firom Oass County, Illinois, and fig. 3 is chert from 
Kansas. 

Plate 20, fig. 1, is from Illinois; fig. 2 from near the Chain Bridge, 
District of Columbia. 

The author respectfully submits that these microscopic investigations 
demonstrate that the flint of America and that of Europe both have 
the same structure, that both are cryptocrystalline, that the differences 
are more of purity than aught else, and that if one is entitled to be 
called flint the other is also. 

Other materials, as well as all variations of flint, were used by the 
prehistoric man for his implements, and as a contribution to the general 
subject thin sections were also made of such specimens as were con- 
venient and satisfactory, and submitted to microscopic examination by 
Dr. Merrill : 

Plate 20, fig. 3, is argillite from Trenton, New Jersey. 

Plate 21, fig. 1, is oolitic chert from Cape May, New Jersey; fig. 2, 
gray chert from Missouri, and fig. 3, quartzite from Potsdam, New 
York. 

Plate 22, fig. 1, is quartz porphyry from Norfolk, Connecticut; fig. 2, 
from Chain Bridge, District of Columbia; and fig. 3, diabase, from 
Spartanburg, South Carolina. 

Plates 23 and 24 represent the specimens from which the foregoing 
microscopic thin sections were made. 

VI. MANUFACTURE OF ARROWPOINTS AND SPEARHEADS. 

This subject has been treated in many essays and addresses. The 
Anthropological Society of Washington City, under the supervision of 
Dr. Otis T. Mason, devoted an evening during the season of 1891 to 
the subject of arrows and arrowpoints. Short addresses were delivered, 
papers read, and the proceedings published.' Dr. Holmes, Mr. Gill, 
and Mr. Cu»«hing spoke on the manufacture; the author on ancient 
forms; Dr. Hough on arrow feathering and pointing; Colonel Flint on 
modern archery; Dr. Hoffman on poisoned arrows, and Capt. John G. 
Bourke, U. S. A., on the arrow among the Indians. 

Attempts at making stone arrowpoints have resulted in some persons 
attaining a degree of proficiency which, being in the interest of the 
science, is laudable; Messrs. W. H. Holmes, Frank H. Cushing, and 
De Lancy Gill are experts in the making of stone arrowpoints, and the 
latter gave an exhibition of his skill before the Anthropological Society 
of Washington in 1891. Unhappily, a few persons have prosecuted it 
for gain and with intent to defraud, representing their objects as of 
genuine antiquity; when so done it is no better than forgery and should 
be punished as a crime. 



^ The American ADthropologist, IV, pp. 45-74. 
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At the Paris Exposition of 1889 Dr. Gapitan displayed a series of 
stone implements in all stages of progress and approaching completion, 
together with the tools used in their manufacture. The possible method 
of making stone implements was discussed at the tenth session of the 
International Congress of Prehistoric Archteology of Paris in 1889. 
M. A. de Mortillet showed, with illustrations, the cracking and chipping 
of flint by the heat of the sun, exposure to the air, by fire, by percus- 
sion, and f fissure. Dr. Oapitan gave a practical demonstration of the 
methods employed. He used the hammer, with and without the inter- 
vention of a punch, by stroke, free hand, and on the anvil. The nucleus 
was the debris, while the flake was the desired product. The flake, 
larger or smaller, once obtained, was subjected to secondary chipping, 

by which it was made into 
the arrowpoint, spearhead, 
or knife, according to the 
intention of the maker and 
the jiossibilities of the mate- 
rial. This was done by per- 
cussion or striking with a 
hammer either with or with- 
out the intervention of a 
punch, while the object is 
held in the hand or on the 
knee; by pressure with a 
flaker, and (for other imple- 
ments than arrow or spear 
heads) by hammering or 
X)ecking, and by grinding 
or polishing.^ 

Sir John Evans interested 
the International Congress 
of Prehistoric Archaeology, 
held in Norwich, England, 
in 1808, by making in its 
presence flint implements, both by pressure and percussion. At the 
meeting of the British Association in Aberdeen he showed specimens of 
the flint knjii)per's work obtained by his son, Mr, Arthur J. Evans, in 
the town of Joannina, in the province of Epirus, southern Albania. 
Mr. Arthur J. Evans had met the old workman in the streets engaged in 
making the strike-alights for market, and after seeing him work, get- 
ting samples of his wares and materials, being shown the limestone 
plateau from which he obtained the flint nodules, Mr. Evans purchased 
the entire outfit, flint, tools, and all, and they were exhibited before the 
association. Afterwards the paper was read before the Anthrojwlog- 

' Report of International Congress, American Naturalist, XXV, November, 1S91, 
p. 1032. 



Figs. 62, 63. 

lEON FLAKING UAMMER AND A " STRIKE- A-LIOHT" MADE 
WITH IT. 

Albania, Greece. 

ColleiUHl hy Mr. Arthur .1. Kvann. Jour. Anthrop. Iiul., XVI, pi. 1, tiga. 1-3. 
Naturkl Hlxe. 
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EXPLANATION OF PLATE 20. 
Microscopic thin Sections of Flint and other Rock. 

Fig. 1. Black flint.' Essentially the same combination as Cat. No. 15350, from 
Illinois. 

(W. X. Plates 19, fig. 2 ; 24, flg. 5.) 

Fig. 2. Argillite. Schistose aggregate of qoartz particles and mnch nndetermin- 
able gray matter which might readily pass for partially metamorphosed 
argillitip material of a sedimantary rock. 
(Cat. No. 139010, U.S.N.M. District of Columbia, vicinity of Chain Bridge. Plate 24, fig. 3.) 

Fig. 3. Argillite t The groundmass of this rock is made up of a gray material show- 
ing between a crossed nicol. No distinct crystalline forms, but breaking up 
as the stages revolve into irregular areas polarizing faintly in light and 
dark colors. The properties are too obscure to be of determinative value. 
Throughout this groundmass are scattered numerous irregular areas of 
quartz, of feldspars which have crystallized in situ, and small shreds of 
greenish mica. I am unable to satisfy myself regarding the petrographic 
nature of the rock, and can only suggest that it may be an argillaceous 
sedimentary which has undergone a certain amount of dynamic meta- 
morphism. 

(Cat. No. 99269, U.S.N.M. Trenton, New Jersey.) 



1 Mineralogical descriptions by Dr. G. P. Merrill, U. S. National Maseam. 
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MICROSCOPIC THIN SECTIONS OF FLINT AND OTHER ROCKS. 
United States. 
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EXPLANATION OF PLATE 21. 

Microscopic Thin Sections of Flint and Other Rocks. 

Fig. 1. Oolitic chert. This is made up of rounded concretionary masses of chalce- 
donic silica held together by an interstitial cement, which is largely quartz 
in a finely granular condition^ but in part chalcedony. The oolitic forms 
are rendered very impure by inclosures of dust-like particles and black, 
opaque particles of iron ore, while the interstitial material is compara- 
tively colorless. 

(Cape May, New Jersey.) 

Fig. 2. Gray chert. This section shows a mass of irregular rounded oval, greatly 
elongated and sometimes angular, areas with curvilinear outlines, of a 
dirty-brownish color, and which are sometimes wholly without action on 
polarized light and sometimes show the cryptocrystalline structure char- 
teristic of chalcedony. These areas are interspersed with silica in the form 
of colorless chalcedony and granular quartz. 

(Cat. No. 71607, U.S.N.M. Clark or Lewis County, Misaoari. Plate 23, fig. 6.) 

Fig. 3. QuARTZiTE. An indurated siliceous sandstone, consisting of well-rounded 
grains of colorless quartz bound into'a compact mass by a secondary dispo- 
sition of interstitial silica. This secondary silica has so oriented itself 
with regard to the original sand grains as to convert the rock into an 
aggregate of imperfectly outlined quartz crystals, of which the original 
sand grains form the nuclei. 
(Cat. No. 26268, U.S.N.M. Potsdam, New York.) 



Mineralogical descriptions by Dr. Q. P. Merrill, U. S. National Moseom. 
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MICROSCOPIC THIN SECTIONS OF FLINT AND OTHER ROCKS. 
United States. 
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MICROSCOPIC THIN SECTIONS OF ROCKS. USED FOR ABORIGINAL IMPLEMENTS. 

United States. 
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EXPLANATION OF PLATE 22. 

Microscopic Thin Sections of Rocks, Used for Aboriginal Implements. 

Fig. 1. Quartz porphyry. A dense felsite gronndmass, bearing abundant quartzes 
in both rounded and angular forms, often deeply corroded and more rarely 
well-defined phenocrysts. The structure is common to the quartz porphy- 
rieSy but shows no appreciable flow structure. In a single instance is noted 
a brilliantly polarizing aggregate of the manganese epidote, piedmontite. 
(Cat No. 27861, TT .S.N.M. Norfolk, Connecticut.) 
Fig. 2. Argillitk ?. Schistose, semi-metamorphio rock, the optical properties of 
which are too obscure for satisfactory determination. 
((C. B.) Chain Bridge, Virginia, or District of Columbia.) 

Fig. 3. DiABASR This shows a wholly crystalline aggregate of elongated feldspar 
and angite with the characteristic opbitic structure of diabase. 

XCat. No. 16708, U.S.N.M. Spartanburg, South Carolina.) 



Mineralogical descriptions by Prof. O. P. Merrill, U. S. National Museum. 
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Specimens of Rock from which thin Sections were made. 
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EXPLANATION OF PLATE 23. 




Fig. 1. Rude Flint Implement. 

(Cat. No. 139112, U.8.N.M. Prehistoric mines, Grtmes Graves, Brandon, Suffolk, Eng. 
land. Edward Lovett.) 

Fig. 2. Flint Flake. 

(Cat. No. 189078, U.S.N.M. Prehistoric mines, CJlssbury, Sussex, England. Edward 
Lovett.) 

Fig. 3. Worked Flake, Scraper. 

(Cat. No. 100259, U.S.N.M. Prehistoric mine, Spiennes, Belgium. Thomas WUson.) 

Fig. 4. Rude Flint Implement. 

(Cat. No. 98346, U.S.N.M. Prehistoric mine or quarry, Flint Kidge, Licking County, 
Ohio. Gerard Fowke.) 

Fig. 5. Leaf-shaped Implement of Flint. 

(Cat. No. 5972«, U.S.N.M. Mound, Pike Coonty. Illinois. Rev. T. D. Weems.) 

Fig. 6. Leaf-shaped Implement of Flint. 

(Cat. No. 71807, U.S.N.M. Clark County, Missouri. P. W. Norris.) 

Fig. 7. Worked Flint Flake (neolithic). 

(Cat. No. 99866, U.S.N.M. Dorchester, England. Thomas Wilson.) 

Fig. 8. Fragment of Small Flint Implement. 

(Cat. No. 101058, U.S.N.M. Kitchen-Midden, Havelse, near Copenhagen, Denmark. 
Thomas Wilson.) 

Figs. 9, 10. Worked Flint Flakes. 

(Cat. No. 100138, U.S.N.M. Camp Barbet, Mouy, near Paris (Seine-et-Oise), France, 
Thomas Wilson.) 

Fig. 11. Flint Nucleus. 

(Cat. No. 100139, U.S.N.M. Camp Barbel, France. Thomas Wilson.) 

Figs. 12, 13, 15. Flint Scrapers. 

(Cat. Nos. 100103, 100097, 100110, U.S.N.M. Camp Barbet, France. Thomas Wilson.) 

Fig. 14. Flint Hammerstone. 

(Cat. No. 100086, U.S.N.M. Camp Barbet, France. Thomas Wilson.) 
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Specimens of Rock from which thin Sections were made. 
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EXPLANATION OF PLATE 24. 



I 



Fig. 1. 

Fi£2. 

Fig. 3. 

Fig. 4. 

¥ig, 5. 
Fig. 6. 

Fig. 7. 

Fig. 8. 
Fig. 9. 
Figs. 



Rude Funt Implement. 

(Cat. No. 98346, U.S.N.M. Prehistoric mine or quarry, Flint Ridge, Licking County, 
Ohio. Gerard Fowke.) 

Leaf-shaped Implement of Quartz-porphyry. 

(Cat. No. 139026, TJ.S.N.M. Money Valley, west branch of Susquehanna River, Penn- 
sylvania. J. M. M. Gemerd.) 

Leaf-shaped Implement of ARotLLiTE (f). 

(Cat. No. 139010, U.S.N.M. District of Columbia, in vicinity of Chain Bridge. Ernest 
Shoemaker.) 

Flint Core. 

(Cat. No. 98344a, U.S.N.M. Prehistoric mine or quarry, Flint Ridge, Licking County, 
Ohio. Gerard Fowke.) 

Chipped Flint Disk. 

(Cat. No. 15350, U.S.N.M. 

Flint Core. 

(Cat. No. 98344, U.S.N.M. 
Ohio. Gerard Fowke.) 

Modern Gunflint. 

(Cat. No. 139130, U.S.N.M. 



Cass County, Illinois. Dr. J. F. Snyder.) 



Prehistoric mine or quarry, Flint Ridge, Licking County, 



Brandon, England. Edward Lovett.) 
Large Worked Flint Flake. 

(Cat. No. 99908, U.S.N.M. Grand Pressigny (Indre-et- Loire), France. Thomas Wilson.) 
Fragment of Flint Flake. 

(Cat. No. 101057, U.S.N.M. Havelse, Denmark. Thomas Wilson.) 

10-12. Fragments of small Flint Implements. 

(Cat. No. 101058, U.S.N.M. Kitchen-Midden, Havelse, near Copenhagen, Denmark. 
Thomas Wilson.) ^ 
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FiK. 64. 

FUNT COBS WITH ITS FLAKES IN PLACE A8 STRUCK. 
Kv»na AuLieiit StuUd Impleiiufula, p. 18, tig. 2. 



ical Institute, London, and published, and the objects were figured.^ 
The author has taken the liberty of using the figure of the haimner 
anU one of the tiint strike-alights made with it (figs. 62, 63). 
Mr. Evans describes the hammer as-— 

A small elongated eoctioii of square, ruile'y beaten iron bar, about 2i incbes long by 
one-tbird of au incb 
broad, fitted by means 
of a hole in the mid- 
dle to ^vhat seemed a 
very slender handle. 
Using this instrument 
with marvelous dex- 
terity, he chipi>ed out 
the flake into the re- 
quired shape by short, 
swift side strokes of 
the hammer (j). 65). 

Reference is 
made to Plates 
8-10, where the 
modern English 
flint knapper's 
hammer is shown 
in all its varieties. 
Nillson ^ gives his personal experience in the art of flint chipping. 
The methods of treating the nodule or block of flint by the use of the 
hammer (I) in ijreparing the nucleus, and (2) in striking ott' the flakes, 
have been shown in Plates 8-10 and figs. 62-65, and described in the 
making of gunflints at Brandon mine and the nuclei at Grand Pressigny 

(Plate 7, fig. 1). By these de- 
scriptions, combined with the 
figure of a nucleus or core with 
the flakes «nce struck off and 
then replaced, the operation will 
be understood and the descrip- 
tions need not be repeated. Fig. 
64 shows one of these nodules 
from the Brandon quarry which 
has been chipped into flakes, 
ready to be cut up into gunflints 
or arrow i)oints. These flakes, having been struck oft*, are, in the 
engraving, replaced so as to show the process. Fig. 65 is a section 
of a flint nucleus, with several flakes in process of being struck off*. 

Plate 25 shows* the cores, flakes, and the finished arrowheads of 
obsidian as they are found in America. This material is of vol- 
canic origin and it is usually attributed to the Rocky Mountain 




Fig. 65. 

SECTION OF FLINT NUCLKUS, SHOWING HOW FLAKES 
ABE STRUCK OFF. 



' Proceedings, XVI, p. (no, pi. i. 
'^The Stone Ago, of Scandinavia, p. 7, 
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rauges, thoagh by commerce specimens have traveled great distances. 
Prof. W. K. Moorehead found aboat a thousand large and well- 
wrought obsidian spearheads and arrowpoints in the great mound on 
Hopewell farm,' Ross County, Ohio, which he has cited in The Anti- 
quarian.' 

The specimens shown in Plate 25, figs. 1 to 4, are cores of great size 
and beauty. The flakes have never been replaced as in the case of the 
Brandon core just shown, but one can easily sec that the mode of manu- 
facture was the same. They were struck off by a blow, and the con- 
choid of percussion is always to be seen on both the flake and the core. 
The arrowpoints and spearheads, leaf-shaped and stemmed, are samples 
of those of obsidian from the Pacific coiist. Their chipping shows 
delicate workmanship. 



HAMMKBSTONB8. 

Fig. M.~ White Jaspery flint. Fig. 67.— Qaartzite pitted. 

Ohio. New York. 

Cml.No. 17811, U.S.N.M. )b nstur«l liM. Ckt. No. 6409, U S.N.M. ^ natural iIm. 

The principal tool used by prehistoric man was the stone hammer 
(fig. 66-7). Thousands of these have been found, and their distribu- 
tion extends over nearly the entire prehistoric world. They were hard, 
so as to stand the blows without breaking. Any sort of stone which 
possessed the requisite condition of hardness and was of suitable size 
would serve the purpose. Bowlders of quartzite were not infrequently 
used and the periphery or prominent ends or comers frequently show 
the battered or pecked surface, the evidence of use. Many of these 
quartzite bowlders have a cup marking on the one or the other of the 
flattened sides, the precise purposes of which have never been sat- 
isfactorily determined. It has been contended by some that they were 
indentations for the thumb and fingers, to assist in holding the hammer 
in the hand, but this theory has not been accepted. 

'Clark^B Work; Sqiiier and Davis, Siuithsoniau Contributions to Knowledge, 
No. 1, p. 26, pi. X. 
"October, 1897, p. 255, tig. xlvii;. November, 1897, p. 291, figs. 1, liv, Iv. 
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Figs. 1-3. Obsidian Cores. 

(Cat. No8. 98772, 98771, 98768, U.8.N.M. Cholula, Mexico. W. W. BUke.) 

Fig. 4. Obsidian Coke. 

(Cat. No. 1049, U.S.N.M. Moand near Vera Cms, Mexico. Lieatenant Van Wyok, 

U.S.N.) 

Figs. 5, 6. Obsidian Corks. 

(Cat. No8. 98776, 98769, U.S.N.M. Mexico. W. W. Blake.) 

Figs. 7, 8. Small Flakes of Obsidian. 

(Cat. No. 20025, U.S.N.M. Monnds near Cordova, Mexico. Dr. Hugo Finck.) 
Fig. 9. Leaf-shaped Implement of Obsidian. 

(Cat. No. 139397, U.S.N.M. Klamath Indian Reservation, Oregon. 0. K. Smith.) 

Fig. 10. Leaf-shaped Implement of Obsidian (broken). 

(Cat. No. 9347, U.S.N.M. Cordova, Mexico. Dr. Hugo Finck.) 

Fig. 11. Worked Flake of Obsidian (scraperf). 

(Cat No. 98765, U.S.N.M. Mexico. W.W.Blake.) 

FigH. 12-15. Flakes of Obsidian. 

(Cat. No. 9359, U.S.N.M. Cordova, Mexico. 

Fig. 16. Arrowpoint of Obsidian. 

(Cat. No. 98777. U.S.N.M. Mexico. 

Fig. 17. Arrowpoint of Obsidian. 

(Cat. No. 9355, U.S. N.M . CJordova, Mexico. Dr. Hugo Finck.) 
Fig. 18. Arrowpoint of Obsidian. 

(Cat. No. 98792, U.S.N.M. Tezcuoo. Mexico. W. W. Blake.) 

Figs. 19,20. Arrowpoints of Obsidian. 

(Cat. No8. 9354, 9353, U.S.N.M. Cordova, Mexico. Dr. Hugo Finck.) 
Fig. 21. Leaf-shaped Implement of Obsidian. 

(Cat. No. 9352, U.S.N.M- Cordova, Mexico. Dr. Hugo Finck.) 

Fig. 22. Arrowpoint of Obsidian. 

(Cat. No. 139398. U.S.N.M. Klamath Indian Reservation, Oregon. C. K. Smith.) 
Figs. 23, 24. Arrowpoints of Obsidian. 

(Cat. No8. 98781. 98786, U.S.N.M. Mexico. W. W. BUke.) 
Figs. 25-27. Obsidian Arrowpoints. 

(Cat. No. 149391, U.S.N.M. Buttea. 4 miles west of Upper Gallinas, New Mexico. Lient. 
G.M.Wheeler.) 

Fig. 28. Leaf-shaped Implement of Obsidian. 

(Cat. No. 148127, U.S.N.M. " Equus beds " near Silver Lake, Oregon. Prof:. E. D. Cope.) 
Fig. 29. Worked Flake of Obsidian. 

(Cat. No. 35176, U.S.N.M. Island of Crete. G. L. Feuapdent.) 

Fig. 30. Obsidian Core. 

(Cat. No. 35169, U.S.N.M. Inland of Crete. Or. L. Feuardeut.) 
Fig. 31. Flint Core. 

(Cat No. 100953, U.S.N.M. Lund, Sweden. Thomas Wilson.) 
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Plate 25. 
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Obsidian Cores, Flakes, and finished Arrowpoints. 

Principally from North Auierica. 
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The principal kind of hammer used, especially in Europe and at Flint 
Eidge in Ohio, and in all other places where there is a stratum of flint, 
is a rude and irregular piece of flint from the ledge. Its sharp corners 
and edges served better the purpose of a hammer,- enabling the work- 
men to strike a more precise blow and with a smaller point of impact. 





Pig.e9. 

BSKHfO ▲BROW FLAKBB8, POINT OF BSINDBBB HORN, HANDLE OF IVOBT. 
Etaos, Ancicni Stoii« Implenientii, p. 34, ti;c. t^. 

As one corner or edge became worn, the hammer was turned in the hand 
to present another, until at last the corners were all worn off and the 
tool became practically a globe, when it is believed to have been unfit 
for further use and was discarded. 




Pig. 71. 

B8KIMO ABBOW FLAKBB8, POINTS OF BBINDBBB HOBN, HANDLB8 OF WOOD AND IVOBT. 

Plate 6, fig. 11, represents a hammerstone from Spiennes, Belgium, 
and Plate 7, fig. 11, one from Grand Pressigny, France. In working 
NAT MUS 97 56 
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fliut iu modern times steel hammers are employed. (See Plates 8-10, 
figs. 62, 63.) 

Mr. J. D. McGuire has published the result of some experiments on 
the hammerstoue.' • 

In the inventory of tools the llaker must not be overlooked. Many 
of these have been found. The Eskimos use those of ivory fastened 
to a handle (figs. 08-71). These were used for chipping by pressure. 
The real prehistoric flakers have been found. They were simply pieces 
of bone or horn, usually the point of a deer horn, with sufficient length 
to insure a firm grip. The workman, having chipped his piece to proper 
form by percussion, desiring to bring it to an edge, took it in one hand, 
the flaker in the other, and by placing its point against the portion to 
be removed, with a pressure in the right direction and an artistic or 



m 



Fig. 72. 



m{mmmmm^^^^Mim 



Fig. 73. 




Fig. 74. 



FLAKEKS OF ▲MTLBB OB BONB IN HANULBS OP WOOD. 

Fig. 72.— Nevada Indkus. 

StulttuonUn OintrlbuUoiu, XXII; Rau, Archnulogy, p. »&, fig. 840. 

Figs. 73, 74.>-Hapa Indians. 

SmitbwMiUn Report, 18»«, Ray CoUectloo, pi. XXI, figs. 9% »6. 

mechanical twist of the wrist, he started a small fiake of greater or 
less breadth, thickness, and length. 

Pigs. 72-74 are arrow flakers, the former used by the Indians of 
Nevada,^ while the latter are from the Point Harrow Eskimos, Alaska, 
collected by Col. P. H. Ray, and described by Dr. O. T. Mason.^ 

The art of the prehistoric flint chipper requires a high order of 
mechanical dexterity. Some of the specimens show marvelously fine 
work — flakes so thin, wide, long, and regular as to extort our wonder 
and admiration. (Figs. 92, 151, from a mound near Naples, Illinois.) 

The flaking tools of Europe have never been satisfactorily determined. 
In the present condition the number of finely flaked objects is enor- 
mously out of proportion with the number of flakers found. Of those 



' Americau Antliropologist, IV, pp. 301-12, 1891. 

^'Charles Ran, ArchiKol. Coll. U. S. Nat. Mas., p. 95, fig. 340. 

3 Ray Collectiou, Smitlisonian Report, 1886, pi. xxi, figs. 92, 96. 
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implemeuts found which might have served for this purpose, the num- 
ber recognized and admitted as such is comparatively few. Some are 
of bone, some of horn, and others (strange to America) are of flint. 
Dr. Oapitan, in the display of the Ecole d'Authropologie at the Paris 
Exposition in 1889, showed a bone flaker, and he described and figured 
it in the report of that display made to the minister of public instruc- 
tion. In the author's European collection are several implements of 
horn which probably served the same purpose. They are doubtless 
to be found in every collection. They 
are short, round, with a blunt point like 
one's little finger. This tool is usually 
of deer horn in its natural condition, 
long enough to have been held in the 
hand, but is sometimes cut short, with a 
possible tang as for insertion in a handle. 
Bone points are in every collection and 
are well known to every prehistoric ar- 
chaeologist ; but they are sharply pointed 
as if for awls or perforators of skin or tex- 
tile fabrics. The foregoing is a diflerent 
implement and could never have served 
as an awl. One could no more punch a 
hole through a piece of skin with one of 
these than he could with the point of his 
finger, which it so much resembles. The 
author is of the opinion that they may 
have served as flakers. Tools similar in 
form are found of flint. Sir John Evans 
calls them fabricators or flaking tools' 
(figs. 75, 76). In Prance they have been 
called ecrasoirs, but M. de Mortillet pre- 
fers the name retouchoir, and says* that 
their extremities are smoothed by use. 
They served to flake by pressure (re- 
touch) the flint implements. This opera- 
tion had the effect of smoothing the ends 
of the involved implement. In Le Musee 
Pr^historique (Plate XLV, tigs. 411-418) are several of these imple- 
ments, chiefly from the interior of France. Sir John Evans * discusses 
these implements, but confesses his suggestions are by no means con- 
clusive, and closes with the hope that future discoveries may throw 
more light on the subject. He figures and describes several from 
England, and says they are well known, and in Yorkshire are called 




Figs. 75,76. 

FLINT PLAKEB8 ( ?) WITH SMOOTH BOUNDED 
KND8, WORN BY USE. 

Yorkshire, England. 

Kvaoi, Ancieut Stone ImplenienU, p. 367, tig. S46. 



' Ancient Stone luipleiueuts, p. 367. 
'^ L'Homme Prehistoriciue, p. 517. 
^Ancient Stone Ituplements, pp. 3()7-371. 
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*' finger flints." His fig. «i46 (p. 367) is from Yorkshire, and is here 
reproduced as figs. 75, 70. His description of it is that it is solid^ sym- 
metrically chipped, of gray flint, and is curved at one extremity, with 
a view of adapting it for being better held in the hand. The edges, 
originally chipped sharp, have been slightly rounded by grinding, 
apparently with the same motive. The angles at the curved end have 
been smoothed, but the other end is completely rounded and pre- 
sents the worn, half-polished appearance characteristic of these tools. 
They vary much in the amount of workmanship they display, some 
being mere flakes with the edges rounded by chipping, and others as 
carefully wrought into form as any hatchet or chisel. They vary in 
length from 2 to 4 inches. The rougher kinds are usually clumsy in 
their proportions, as if strength was an object, and they not infre- 
quently show a certain amount of abrasion at each end. 

Many early explorers have witnessed the operation of arrowpoint 
making among the North American Indians and have described 
it in greater or less detail. These reports have been collected for 
the convenience of the student and teacher and are published as 
Appendix D (p. 985). 

VII. SCRAPERS, GRINDERS, AND STRAIGHTENERS USED IN 
MAKING ARROW AND SPEAR SHAFTS. 

These implements play a part in the science of prehistoric archae- 
ology of an importance quite out of proportion with their appear- 
ance. 

Spear and lance shafts, to be effective as weapons, must be straight 
and smooth. If rough or crooked, their effectiveness is much reduced. 
True, the most primitive spear made of a sapling, the point hard- 
ened by fire and left rough with knots and branches, might be a 
dangerous weapon in a hand to hand contest; but it would be more 
easily handled and more effective if made straight and smooth. For 
a javelin or arrow intended to be cast or thrown, either by the hand 
or with a bow, it is imperative that the shaft should be straight and 
smooth. 

Many of the arrow shafts of antiquity were of reed or cane, perhaps 
because reed and cane were more plenteous and more easily adapted. 
They were the right size, could be made the right length, were light, 
straight, smooth, and require<l but slight i>reparation for use. Still, 
these would require some straightening and smoothing, and to that 
end tools were required. 

In Europe the arrow-shaft scraper was used more than the arrow- 
shaft polisher or grinder; in America it seems to have been the 
reverse. In Europe, while polishers were used for many purposes^ 
they seem not to have been much used on arrow shafts. 

The arrow-shaft scraper (Plate 26) is a tool for that special purpose. 
It is of flint chipi)ed to a concave edge. The specimen from England 
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Fig. 1. From Yorkshire Wolds, England. 

(Evans, Ancient stone implements, etc., p. 287, fig. 226.) 
Fig. 2. From Chicago, Illinois. 

(Carl Dilg.) 
Fig. 3. From Indiana. 

(Cat. Xo. 32367, U.S.N.M. Rev. P. M. Symmes and James Jones.) 
Fig. 4. From Tennessee. 

(Cat. No. 58720, U.S.N.M. James M. Null.) 
Fig. 5. From Indiana. 

(Cat. No. 140746, U.8.N.M. H. Rust.) 
Fig. 6. From Chicago, Illinois. 

(Carl Dilg.) 
Fig. 7. From Clarksville, Hamilton County, Indiana. 

(Cat. No. 140743, U.8.N.M. H. Rust.) 
Fig. 8. From California. 

(Cat. No. 30508, U.S.N.M. S. Bowers.) 
Fig. 9. From Ohio. 

(Cat. No. 139958, U.S.N.M. Thomas Wilson.) 
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Concave Arrowshaft Scrapers of Flint. 
Eng:land and United States. 
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Arrowshaft Grinders. 

Loose K**>tt^y sandstone. 

Cherokee, Iowa. 
Cat. No. 140890, U.S.N.M. 
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(fig. 1) comes from Yorkshire Wolds, and is takers from Sir John 
Evans's Ancient Stone Implements, ^ where it says : 

Tools of this kind are well adapted for scraping into regular shape the stems of 
arrows or the shafts of spears, or for fashioning bone pins. 

The ronnd-ended scraper, supposed to have served for scraping 
skins, had a common form in Europe (Plate 12) and America. They 
may have been used for scraping arrow shafts in either or both coun- 
tries, but of this we have no evidence sav^e their plenteousness and the 
possibility of such use. Eskimos continued the use of the round- 
ended scraper, inserted in either wooden or ivory handles, until mod- 
ern if not until present times. 
They have been figured and 
described by Sir John Lub- 
bock, 2 Sir John Evans, ^ and 
Dr. O. T. Mason. -• 

But the scrapers with a con- 
cave edge, for scraping ar- 
rows, are rarely found in pre- 
historic collections, nor are 
they reported among the In- 
dians of Korth America. The 
U. S. National Museum pos- 
sesses some, but not many. 
They seem not to have been ^^^' ^^' 

J , « 5 ABBOW-8HAPT ORTNDER, CHLORITE SLATE. 

recognized or cared for and ,, ^ , 

, .- , , ,_ Cape Cod, MassachusettM. 

were not gathered by collec- cu.No.n86«.u.s.N.M. ., nature... 

tors. Figs. 1-8 in Plate 2(5 

are seven specimens inserted as examples of thirty or forty from the 
Ohio and Mississippi valleys.^ 

Dr. Charles Rau, in an unpublished manuscript, divided some arrow- 
making implements into arrow-shaft grinders and straightenera, though 
he admits that both might iiave been used for smoothing the shafts. 

Fig. 77 represents an arrow-shaft grinder, with a straight groove of 
suitable size, of compact chlorite slate from Cape Cod, Massachusetts 
(Cat. No. 17868, U.S.N.M.). As the stone is not at all gritty, thei)roc- 
ess must have been performed with the assistance of sand and water. 

Plate 27 contains specimens of what are supposed to have been arrow- 
shaft grinders. They are coarse sandstone, exceedingly gritty, and 
would serve the purpose well. The top is lounding or oval, the sides 
parallel, while the bottom is flat, with a groove in it, as shown in the 
specimen. The size is indicated by the scale. They are from Cherokee, 
Iowa. Similar ones have been found in other localities. 

Somewhat allied to the arrow-shaft grinders are the arrow-shaft 
straighteners — more or less carefully prepared stones, generally of 

1 Page 287, fig. 226. 

* Prehistoric Times, 4th ed, p. 513, figs. 214-216. 

' Ancient Stone Implements, p. 268, fig. 203. 

■• Report U. S. National Museum, 1889, pp. 553-589, pis. lxi-xciii. 

<^ Robert Mnnro, Prehistoric Problems, 1897, p. 329, figs. 117, 118. 
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Fig. 78. 

8EUPENTINK ARBOW - SHAFT 8TRAIOHTENEB WITH 
THREK SMOOTH «K(X>VmS, ORNAMENTAL IRREOrLAR 
INCISED LINEH. 

Ranta Barbara County, California. 

Cdt. No. *^i'2l5, r.S.N.M. iy, natural bIw. 



oblong form and exhibiting on the upper face a groove, or sometimes 
two or three parallel grooves, for receiving the arrow shafts (tig. 78). 
The grooves are mostly smooth and shining from long usage. Mr. 
Paul Schumacher found a number of these implements in southern Cali- 
fornia graves, and he describes 
their application.^ The stones 
were heated and the crooked 
shafts rubbed back and forth in 
the grooves under pressure until 
they became straight. As the 
stones had to withstand a consid- 
erable degree of heat, serpen- 
tine, a material possessing that 
quality, was generally chosen. 
Straigliteners of the ruder kind 
were made in California of frag- 
ments of soapstone vessels. The Apaches and other western tribes used 
until lately very neat straighteners of serpentine, often provided with 
two grooves. The author, however, was informed that they did not heat 
the stone, but heated the shafts, and then pressed them back and forth 
in the grooves. Some of the California specimens have been crackled by 
the heat to which they were exposed. From the uniform polish of the 
grooves, it maybe inferred that such stones were also used for smooth 
ing the shafts. Similar utensils, apparently for the same use, are in the 
Museum collection, 
ranging in locality 
from Massachusetts 
to California. 

The Eskimos used 
a different tool for 
straightening their 
arrow shafts. It was 
a piece of 



Fig. 79. 



bone, or 
frequent- 




Fig. 80. 

ARROW-SHAFT BTRAIOHTENER8 OF WOOD OR IVORT. 

Fig. 79, Central E.skimo. 

6th Ann. Rt-pt. Bur. Elhnol., IHM-.S, fijf. 474, p. 625. 
F\fi. 80, Hu]Hi Indiftng. Smithsoniao Report, 1893, pi. xxiix, fig. 1. 



ly ivory, 

heavy 

and solid, 

with an 

enlargement at the upper end through which was a perforation usually 

of lozenge shape. The arrow shaft was put through this hole, and 

the instrument, used as a wrench, bent the shaft as was required to 

make it straight. Dr. Boas figures one of them ' (fig. 79), and European 

prehistoric archjcologists have frequently done the same.^ 

' Arehiv. fiir Anthropologic, IX, p. 249. 

2 Central Eskimo, Sixth Ann. Kept. Bur. Etlinol., 1884-85, p. 525, (ig. 474. 

3 Boyd Dawkins, Early Man in Britain, p. 238, fig. 92. 
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Dr. Hoflfman, in bis article entitled "The Graphic Art of the 
Eskimo,"^ figures a half dozen of these similar in some regards to those 
already shown. They are from Cape Nome, Sledge Island, Diomede, 
and Cape Darby, all on the Alaskan coast. He introduces these in the 
attempt to correlate them and similar specimens of Eskimoan art with 
that of the Paleolithic period as manifested in the specimens from the 
caverns of Dordogne, France, a proposition to which the author does 
not agree. 

Fig. 80 is an arrow-shaft straightener used by the Hapa Indians of 
California. It is a piece of yew, 10 inches long, spindle-shaped, and 
having an oblong hole through the middle. The arrow shaft is drawn 
through the hole and straightened by pressure on the ends of the tool.^ 

VIII. CLASSIFICATION OF ARROWPOINTS AND SPEARHEADS. 

I, leaf -shaped ; IT, triangular ; 111, stemmed ; IV, peculiar forms. 

Dr. Rau had prepared a paper entitled "The Typical Forms of North 
American Prehistoric Eelics of Stone and Copper in the United States 
National Museum," but he died before it was completed. It has always 
been the author's intention to complete and publish this paper. That 
portion of the text relating to arrowpoints and spearheads is as follows: 

ARROW AND SPEARHEAD SHAPED OBJECTS. 

They constitute the most numerous class of chipped-stone articles in the United 
States. Collectors are very apt to designate indiscriminately all objects of dart- 
head-like form, as arrow or spear points, without considering that many of these 
specimens may have been quite differently employed by the aborigines. Thus several 
Western tribes used, within recent times, chipped-flint blades identical in shape with 
those that are usually called arrow and spear heads, as knives, fastening them in 
short wooden handles by means of a black resinous substance or asphaltiim. 

The stone-tipped arrows quite recently made by various Indian tribes are mostly 
provided with slender points, often lees than an inch in length, and seldom exceed- 
ing an inch and three-quarters, as exemplified by many specimens of modem arrows 
in the National Mnsenm. If this fact be deemed conclusive, it\vould follow that 
the real Indian arrowhead was comparatively small, and that the larger specimens 
classed as arrowpoints, and not a few. of the so-called spearheads, were originally 
set in handles and were nsed as knives and daggers. However, it is not improbable 
that in former times larger arrowheads were in use among the natives. 

In many cases, further, it is impossible to determine the real character of leaf- 
shaped or triangular objects of chipped stone, as they may have served as arrow- 
heads, or either as scrapers or cutting tooln in which the convex or straight base 
formed the working edge. Certain chipped spearhead shaped Hpecimens with a 
sharp straight or convex base may have been cutting implements or chisels. Arrow- 
heads of a slender form pass over almost imperceptibly into perforators, insomnch 
that it is often impossible to make a distinction between them. 

In view of these uncertainties, the writer has brought the arrow and spear point 
shaped objects under one head, which is the more excusable as, generally speaking, 
size is the only distinguishing feature. 

» Report U. S. National Museum, 1895, p. 765, pis. 7, 8. 

«Otis T. Mason, North American Bows, Arrows, and Quivers, Smithsonian Report, 
1893, pi. XXXIX, fig. 1. 
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The attempt is here made to segregate and classify arrowpoints, 
spearheads, and knives. In Europe they have always been denomi- 
nated arrowpoints or spearheads, determinable only by their size; in the 
United States, by comparison with those of the Indian of historic time, 
we have been able to draw the line of demarcation possibly with greater 
accuracy. We have also discovered, through the prehistoric as well as 
the historic Indians, that these implements may have been used as 
knives; therefore, in the headings, they have been denominated by all 
three names— arrowpoints, spearheads, and knives. 

No racial or tribal classification is here attempted ft*om these imple- 
ments. If classified according to material, and afterwards divided 
geographically, they ought to tell of the difference in the various 
peoples using them, if any such existed. This work the author has yet 
before him. 

We have already seen that the material employed would be that 
which would serve the purpose best and was nearest and most easily 
obtained. The elements of commerce and ease of transportation must 
be regarded in ascertaining the locality of the material. To correctly 
determine this, we must consider the known facts as to distance, qual- 
ity, weight, and value of material transported. 

The present classification is based on the form and size of the imple- 
ment. In order that the series contemplated by the present classification 
shall be as complete as possible, those from Europe which belong to the 
earlier epochs are included. The weapons of the Paleolithic period — 
the Ohell^en implements, the Mousterien spear x)oints, the Solutr^en 
leaf-shaped and one-shouldered points, and the Madelainien points and 
harpoons— have been already described, and we have concluded thatthey 
may have served as spears, lances, javelins, or harpoons, but not arrow- 
points or knives. The leaf shaped implements used as spear and har- 
poon heads in the Paleolithic period continued into the succeeding 
prehistoric periods, and were then used as arrowpoints as well as for 
spears or harpoons. This does not clash with the theory that arrows 
were not used during the Paleolithic period. 

A classification of arrowpoints and spearheads has been attempted 
by but few archaeologists. Sir John Evans,^ General Pitt-Eivers,^ Sir 
W. K. Wilde,^ and Dr. Charles Eau are the principal ones who have 
essayed a classification, but in their descriptions they scarcely employed 
their own. The first two gentlemen made four classes. Some of the 
classifications were arranged according to ))robable successive develop- 
ment, thus: leaf-shaped, lozenge- shaped, tanged or stemmed, and tri- 
angular. Sir W. E. Wilde (and Sir John Lubbock follows him) arranged 
them thus: triangular, indented base, stemmed, barbed, and leaf- 
shaped. Dr. Edwin A. Barber* as follows: leaf-shaped, triangular, 

1 Ancient Stone Implements of Great Britain, pp. 328-364. 
8 Primitive Warfare, Jour. R. U. Service Inst. 
3 Catalogue of Antiquities, Royal Irish Acad., pp. 19, 21, 23. 
^American Naturalist, XI, p. 265. 
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indented at the base, stemmed, barbed, beveled, diamond-shaped, awl- 
shaped, and those having the shape of a serpent's head. Dr. Abbott^ 
does not make any formal classification, but uses as descriptive terms: 
barbed, triangular, leaf-shaped, lozenge- shaped, notched base, serrated, 
stemmed, barbed triangular, triple-notched-based, unsymmetrical. Dr. 
Rau originally made a classification of 22 subdivisions, but in the paper 
prepared just before his death, he made another, as follows: 

Convex or straight-sided (rarely concave-sided) with convex, straight, or concave 
base. 

Notched at the sides near the base, which is convex, straight, or concave, rarely 
pointed. 

Stemmed ; expanding stem with convex, straight, or concave base. 

stemmed; parallel-sided stem with convex, straight, or concave base. 

stemmed ; contracting straight-sided stem with convex, straight, or concave base. 

Stemmed; contracting broad stem with rounded or pointed termination. 

Stemmed ; tapering stem. 

Barbed and stemmed. 

Leaf-shaped implements; rounded at one end, pointed at the other; pointed at 
both ends ; rounded iit both ends. 

The making in my department during the year 1891-92, of the 100 
series of 100 casts each of typical implements of the United States, for 
educational purposes, afforded the opportunity, if it did not create the 
necessity, for a comprehensive classification. To send out a series of 
arrowpoints or spearheads without classification or name would be a 
waste of time and labor; while, if made of plaster, they would be so 
fragile as to be a waste of money as well. Therefore I prepared series 
of these implements, classified them by type, arranged them by size, 
and had them photographed and engraved, each class by itself so they 
might be understood almost as well as from an inspection of the 
originals. It was found necessary to employ many specimens to make 
a proper display. Mauy of these objects in the same division are 
similar in form, appearance, and material, the main difference being in 
their size. But this difference of size may change the character, use, 
and name of the weapon, and it may, according to size, become an 
agricultural implement used for digging in the earth ; a spear, dagger, 
poniard, scalping or fish knife, or an arrowpoint or lancet. All these 
sizes of implements with uses and names are known to students 
of prehistoric archaeology and collectors of antiquities. This differ- 
ence in size is a reason for giving many cuts of the same form of imple- 
ments but of different sizes. A large implement, if reduced in size, 
represents to the eye of the beholder a small one. He has seen both 
the large and the small one, is acquainted with both, and when he sees 
a cut of given size which is a correct representation of a small imple- 
ment, he will involuntarily associate it with the real implement of small 
size. The author has seen an engraving of one of these large digging 
implements, the original of which was 16J inches long and 5 inches 
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wide. The drawing was reduced to one-third, and the engraving one- 
half from the drawing. Thus this large and formidable implement was 
represented by a figure 2J inches by five-sixths of an inch, which is but 
the size of a common arrow or spear head. No rule or scale can give 
it its true appearance in the eyes of the majority of readers. These 
engravings are intended to serve as a classification of these implements 
by which their names, and i)OS8ibly their functions, may be known, and 
by which archaeologists throughout the country, and i)erhaps the world, 
may be better enabled to understand and describe them. When we 
consider that it is beyond the power of mere words to describe a form, 
and that a figure, cut, or representation of it must be or must have been 
made at some time in order to communicate knowledge of a form to any 
person who has not previously seen it, the author trusts he will be 
justified in the classification and the engravings by which it is sought 
to be represented. 

The names of the ditferent parts of stone arrowpoints and spear- 
heads or knives are: blade, point, stem, base, edge, shoulder, barb, 
notch. 

The failure of many archaeologists (and it is not confined entirely to 
them) to make a distinction between the words "side" and "edge" has 
led to a confusion in description. " Border," " rim," " margin" are, or may 
be, synonymous with "edge," but "side," although much used in this 
sense, is almost always erroneously used. We say the " side " of a table 
when we mean the edge, the border, the margin, that part farthest from 
the center or middle. Applying it to a plank or sword or arrowpoint or 
spearhea<l, we should say "edge." "Edge" is particularly appropriate 
for swords and arrowpoints and spearheads, as it applies specially to 
the " sharp and thin cutting border or extremity of an instrument." 

The author has sought to make his classification as simple as possible. 
Minute or complex divisions will never be adopted in popular usage. 
They will be difficult to understand and are impracticable in that they 
can not bo easily remembered or readily applied. 

In the author's classification the primary divisions of arrowpoints, 
spearheads, or knives are as follows : 

Division I, leaf-shaped. — In this cljtssification the leaf-shaped is placed at the head 
a8 being the oldest implement of its kind. This division includeH all kinds: ellipti- 
cal, oval, oblong, or lanceolate forms bearing any relation to the shape of a leaf, 
and without stem, shoulder, or barb. 

ClaH8 A is pointed at both ends, the widest place one-third or one-fourth from the 
base. 

Class B is more oval, less pointed, with base concave, straight, or convex. 

Class C is long and narrow, sharp points, parallel edges, and bases concave, straight, 
or convex. These belong to the Pacific coast. 

IHinsion JI, triangular. — This division includes all specimens which, according to 
geometrical nomenclature, are in the form of a triangle, whether the bases or edges 
be convex, straight, or concave. They are without stems and consequently with- 
out shoulders, though in some specimens the extreme concavity of the base produces 
barbs when the arrow shaft is attached. 
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JHviHon III, stemmed, — This division includes all varieties of stems, whether 
straight, pointed, or expanding, round or flat, except those with certain peculiari- 
ties and included in Division IV; and whether the bases or edges are convex, 
straight, or concave. 

Class A is lozenge-shaped, not shouldered nor barbed. 

Class B 18 shouldered, but not barbed. 

Class C is shouldered and barbed. 

These cover the commoner forms of arrowpoints and spearheads 
throughout the world. But there are certain other forms which may 
be few in number or restricted in locality and scarcely entitled to divi- 
sions by themselves, yet are found in sufficient numbers and have such 
definite characteristics that they can not be ignored. These the author 
has assigned to a general class under the head of "peculiar forms.^ 

Division IF, peculiar forms. — This division includes all forms not belonging to the 
other divisions, and provides for those having peculiarities, or the specimens of 
which are restricted in number and locality. 

Class A, beveled edges. 

Class B, serrated edges. 

Class C, bifurcated stems. 

Class D, long barbs, square at ends. Peculiar to England, Ireland, and Georgia, 
United States. 

Class E, triangular in section. Peculiar to the province of Chiriqui, Panama. 

Class F, broadest at cutting end, tranohant transversal. Peculiar to western 
Europe. 

• Class G, polished slate. Peculiar in North America to the Eskimo country and 
to New England and New York. 

Class li, asymmetric. « 

Class 1, curious forms. 

Class K, perforators. 

DIVISION I— LEAF-SHAPED. 

The author essayed botanical and geometrical terms in this descrip- 
tion, but found them unsatisfactory. The implements have such vari-* 
ety of form, each slightly different from the other, that specific terms 
were scarcely ever applicable. They are lanceolate, as already men- 
tioned; leaf-shaped, but as leaves have many different forms, so have 
these implements, and " leaf-shaped '^ is rather generic than specific. 
He essayed the geometrical terms of ovate, oblong, truncated, elliptical, 
lenticular, but found he could only use them in descriptions of indi- 
vidual specimens. 

Dr. Ran, in his unpublished paper, speaking of leaf-shaped imple- 
ments, said: 

These are numerous and of great variety in form and size, insomuch that a minute 
classification would be difficult. However, they can be divided iu a general way 
into three classes, in accordance with their being rounded at one end and pointed at 
the other, or pointed at both ends, or rounded at both ends. They vary in length 
from less than an inch to more than 13 inches, and there is in the National Museum 
a cast of a sword-like flint blade measuring more than 21 inches in length, which 
by its form pertains to the class here treated. The original, from a mound in Ten- 
nessee, is in the possession of Dr. Joseph Jones, of New Orleans. 



Digitized by 



Googk 



892 REPORT OF NATIONAL MUSEUM, 1897. 

Fig. 81 represents a dagger from Madison County, Kentucky. It is 
dark-brown, much weathered, and difficult to determine its material, 

probably flinty chert or hornstone. 
While not the classic leaf-shaped im- 
plement which might have been in 
serted in a shaft and served as a spear, 
but partaking more of the character of 
a sword or longdagger to be held in the 
hand with awrappingof skin,as shown 
in specimen from Hupa Valley, Cal- 
ifornia (fig. 78, Plate 41,* Cat. No. 
126530, U.S.N.M.), yet it is a type of 
many specimens in North America. A 
similar specimen in the U. S. National 
Museum is Cat. No. 88122, from Arkan- 
I sas, collected by Mr. Edward Palmer, 

K of chalcedonio flint, 12 inches long, 2 

» ^ inches wide, and three-eighths of an 

5 inch thick. It is sharply pointed at 

" . ^ both ends and its fine chipping has 
I ^ ^ served to make its edges slightly 
H I <5 s serrated. 

11'^^ The specimen, Cat. No. 99823 (U.S. 
53 ^ ^ d ^1 N.M.), the first one on Plate 32, is'a 
^ 2 § -^ ^ piece of beautiful ^ork in flint chip- 
fc ^ . jI ping. The flakes taken off have been 
a I g 3 long, thin, and fine, and ran from the 
g I I edge to the center, and have given to 
5 S it a keen, sharp edge. The specimen 
« is of oolitic chert, 12J inches long, 3| 

g inches wide, and three-fourths of an 

K inch thick. 

5 Other specimens are represented in 

" figs. 82 and 83. They are not, and 

never were, intended for arrowpoints 
or spearheads, but rather as swords or 
possibly ceremonial objects; but as 
they are leaf-shaped, and from their 
great length and beauty, with the diffi- 
culty of their manufacture, they have 
been admitted to a place in this pai)er. 
Fig. 82 is from an ancient earthwork 
on the Big Harpeth Kiver, near Frank- 
lin, Tennessee. Fig. 83 is from a mound 
in Oregon. 
General Thruston ^ figures and de- 
scribes many of these long and finely chipped specimens from Tennessee. 



' Antiquities of Tennessee, ]>p. 219-252, pis. xi, xiva. 
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Dr. Eaii*&ays of this class: 

Some are broad in proportiou to their length, others are very slender. The mode 
of application of these variously shaped implements is doubtful in 
most cases, but some aid in judging of the use of certain leaf-shaped 
blades is afforded by the fact that similar ones have been seen shafted 
or handled in actual employment among modem 
Indian tribes. It is difficult to draw a line ol 
demarcation between rude and leaf-shaped im- 
plements, considering that the former very often 
approach the leaf form, not only in North America, 
but also in other quarters of the globe where 
man had to employ stone in fashioning his tools 
and weapons. 

This last remark of Dr. Ran is certainly 
true as regards the leaf-shaped iinplemeut 
of the Solutr^eu or Cavern period of the 
Paleolithic age, but has slight application 
to those of the Chelleen epoch or Allu- 
vial period. The difl'erence is quite ap- 
parent to any person who has any ac- 
quaintance with the hitter implements. 
The confusion between the two kinds of 
implements arises, usually or frequently, 
among those who depend upon cuts and 
illustrations for their knowledge rather 
than on an acquaintance with the real 
objects. Their error is caused by the 
illustration usually being of only the flat 
8id(» without any edge view. The two 
classes of implements may have a resem- 
blance of outline and of chipped work 
when looked at from the flat side, but an 
edge view would reveal the diflference at 
once. The leaf-shaped implement is 
chipped down thin, frequently to one- 
fourth of an inch, while the Chelleen im- 
plement is more likely to be from 1 to If 
inches in thickness. A glance at the folded 
plate at the end of Sir John Evans's An- 
cient Stone Implements will show this 
peculiarity. Reference is made to figs. 1, 2. 
Fig. 84 presents the same appearance 
from a side view as the leaf-shaped. This 
impression is erroneous. The implement is not one 
properly called leaf-shaped, and the difference is re- 
cognizable by a glance at the specimen. The leaf-shaped implements 
proper are thin; their thickness is from one- fourth to one-fifth of their 
width; only one of these here shown is more than one-half inch in thick- 



Fig. 83. 

SWORD OFOBSmiAJf . 

Oregon. 
Diviaioii I, leaf- 
shaped. 15x2ix|. 

Cast, Cat. No. 80190, 
U.S.N.M. 



Fig. 82. 

SWORD OF DARK 

BROWN KLINT. 

Williamson 
County, T e n - 
nessee. 

Divlaion I, leaf- 
shaped. 22x1} 

Caat, Cat. No. 11481, 
U.S.N.M. 



Digitized by 



Googk 



894 REPORT OF NATIONAL MUSEUM, 1897. 

ness. The thickness of the iinplemeut represented by this figure is fromi^ 
one-third to one-half of its width. Its thickness makes the difference'.: 
The author would not affirm that objects of this class belong to a different' 
epoch or were made by different prehistoric i>eople, nor the difference 

in the use for which they were intended. 
The leaf-shaped implements are themselves 
quite too doubtful on these questions to 
justify dogmatism on the part of ^ny per- 
son, and the latter implements with their 
differences serve to increase rather than 
diminish the difficulties of a satisfactory 
decision. The two figures (S5 and 86) pre- 
sent the same idea. From the side view 
alone one would not know the difference 



Fig- 84. „. o. 

* Fig. 85. 

FBRBUOINOU8 CONGLOMKRATB CON- 

TAININO JASPER PEBBLES. '^"= °*^^ ^"^"^ «^^"*^ "^"^ APPEARANt.E OK AOA- 

TIZED WOOD. 

Blount County, Alabama. . . „. 

Austin, Texas. 
Not leaf -shaped (insertecl for com- -wt ^. ^ ,. j.. ^ j, ^ «.«.,, 

naria \ 01 2» U Not leaf-shaped (inserted for comparison). 6|x2|xli. 

Cat. No. 1886!», U.S.N.M. 
Cat. No. 61943, U.S.N.M. 

between these implements and those following. But with the thickness 
remarked one recognizes at a glance that these are not in any sense 
the leaf-shaped implements we have been considering. They are not 
made by the same primitive man, nor do they belong to the same epoch 
of civilization. In Europe the thick one belongs to the earliest epoch 
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Leaf-shaped Arrowpoints, Spearheads, or Knives. 

Class A. 

Fig. 1. Fine Quartzitk. 

(Cat. No. 98820, U.S.N.M. Cholulu, Mexico. W. W. Blake.) 
Fig. 2. Dark Chalcedony. 

(Cat. No. 9784, U.S.N.M. Dudley Township, Hardin County, Ohio. W. W. Murch.) 
Fig. 3. QUARTZITR. 

(Cat. No. 6440, U.S.N.M. Northampton County, Virginia. C. R. Moore.) 

Fig. 4. Jasper or Jaspery Flint. 

(Cat. No. 6633, U.S.N .M. Trinity, Louisiana. G. M. Keim.) 

Fig. 5. Dark-Gray Chalcedony or Flint. 

(Cat. No. 61513, U.S.N.M. Bowling Green, Kentucky. Dr. John R. Younglove.) 

Fig. 6. Pinkish Flint. 

(Cat. No. 9880, U.S.N.M. Savannah, Tennessee. J.P.Stelle.) 

Fig. 7. Light-Brown Flint. 

(Cat. No. 5406, U .S.N.M. District of Columbia. J. Varden.) 

Fig. 8. Black Lustrous Obsidian. 

(Cat. No. 18088. U.S.N.M. California. J.H.Clark.) 

Fig. 9. Light-Brown Quartzite. 

(Cat. No. 7063, U.S.N.M. Union County, Kentucky. S. S. Lyon.) 
Fig. 10. Black Flinty Chalcedony. 

(Cat. No. 15280, U.S.N.M. Santa Barbara County, California. Paul Schumacher.) 

Fig. 11. Pale-Gray Chalcedony. 

(Cat. No. 15754, U.S.N.M. San Miguel Island, California. W. G. Harford.) 
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of the Paleolithic period, and the thin one, pointed at both ends, to a 
umch later epoch. The first belongs to the Chelleen, Mammoth, Cave- 
bear, or Alluvium epoch; the second (o 
the Solutr^en, Keindeer, or Cavern epoch. 

The distinctions between these epochs 
have not been made in the United States, 

and possibly do not exist. But the author > 

has ventured to investigate whether the 
Paleolithic period had not possibly an ex- 
istence in the United States, and to sug- 
gest that these rude and thick implements, 
acknowledged by all to be so characteristic 
of the Paleolithic period in Euroi)e, and 
so unknown to the Neolithic period in both 
Europe and America, may not have been 
its representatives. 

Of the thin, true leaf-shai>ed implements 
in some of their forms, the author has said 
they seem to have belonged to both periods, 
and so their discovery, unsupported by as- 
sociated objects, is not evidence as to either 
period. He trnsts he has explained the dif- 
ferences between these implements, the 

thick and the thin — that though from the side view they have great 
resemblance, yet are really widely separated in culture, time, and 
art — and he hopes the reader will not confound them. 

CLASS A* -POINTED AT BOTH ENDS. (Plate 28.) 



181 
Fig. 86. 

YELLOW CHEBT. 

Shell-heap on Tenuossee Kiver oppo- 
site Savannah, Tennessee. 
Nut leaf-shaped (inserted for compari- 
son.) 3|xlix|. 

Cat. No. W04, U.S.N.M. 




This class corresponds to the Solutr^en type of the Paleolithic period 
in France. It is pointed at both ends; it approaches the elliptical 
and the oval, but is not regular in either form, for its greatest width 
is about one-fourth to one-third the distance from the base to the 
point. In France this is called "feuiUe de laurier^' (laurel leaf). It 
is symmetrical, quite thin, the edges and sides having been chipped 
with great delicacy and fineness. According to botanical nomenclature 
it approaches the lanceolate. The appearance of this implement in 
Europe during the Paleolithic period and its continuance into and 
through the Neolithic period have been described on p. 828, and need 
not be repeated. This implement and the convex scraper are common 
to both periods, and are the two implements which belong equally to the 
Paleolithic and Neolithic periods. 
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The following illustrations give a fair idea of these implements in 
North America. They run the entire range of size, from the very large 

to the very small. Plate 25 has a fragment of 
a large one of obsidian from Cordova, Mexico. 
Fig. 87 is a leaf-shaped implement from Fol- 
som, California, of symmetrical form, thongh 
chipped in rough and rather large flakes. It 
bears the evidence of use. It may have 
been handled and used as a spear, or it may 
have had a skin or other wrapping and been 
used as a knife 
or dagger. 
Fig. 88 is from 
St. George, 
Utah. It is 
of flinty chert, 
and is a won- 
derful piece of 
art in flint 
chipping. The 

flakes run to | 

the center, and b 

so have re- g -j 

duced the 
thickness to 
the minimum, 
which is one- 
eighth of an 
inch. It is un- 
fortunately 
broken in three 
pieces, one of 

which is lost. g 

Fig. 89 is a very thin specimen of fine, 
grained flinty chert from Union County, 
Kentucky, and is fig. 9 on Plate 28, Class A. 
Fig. 90, from Northampton County, Vir- 
ginia, is of quartzite and represents a type 
prevalent along the Atlantic seaboard 
from the Potomac to the James rivers. It 
is found in abundance in the neighbor- 
hood of Washington City (Plate 28, fig. 3). 
Fig. 91 is of chalcedony, delicately 
chipped, pointed at both ends, and is symmetrically lenticular (Plate 
28, fig. 10). Fig. 92 is of obsidian, is similar to fig. 91, but thicker, and 
its greatest width is nearer the base (Plate 28, fig. 8). 



Fig. 87. 

LEAP-SHAPED IMPLBMBNT, POINTED 
AT BOTH ENDS. 

Folaom, Sacramento County, 

California. 
Division I, Clasa A. 7i x 3 x }. 

Cmt. No. 1M9, U.S.N.M. 
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A characteristic of the Mousterien (Paleolithic) point is that it 
was made from a flake struck from the imcleus with a single blow, and 
the under or flat side was left unchipped and untouched, 
while the top or outside was wrought by chipping to a 
fine edge and point. Fig. 93 is almost unique among 
American specimens in the U. S. National Museum 
in the possession of this characteristic. The illustra- 
tion is of the top side, and it shows the chipping; 
the other side is a clean fracture with no chipping. 
The specimen is pale-bluish chalcedony, translucent, 
and comes from Mexico. It is pointed at both ends and 
belongs to Class A, leaf-shaped. Fig. 94 is leaf-shaped, 
elliptical, pointed at both ends, and belongs to Class A. 
It comes from Georgia. The material is the gray pyro- 
machic chert similar to the large disks (Plates 62-63) 
found in caches in Ohio and Illinois. The tip-end of the 
base shows the crust of the pebble from which the im- 
plement was made. In general appearance it resembles 
the others of Class A, but has a distinguishing differ- 
ence which may assist in determining the method of use of this style 
of implement. It has two notches opposite each 
other in the edges near the base, evidently inten- 
tional, and which we may assume were for attach- 
ment of a handle by ligature. The implement is 
quite too heavy for an arrow- 

point; it might be a spear, but 

for this; another having the same 



Fig. 89. 

LEAF-SHAPED IMPLE- 
MBNT, POINTED AT 
BOTH ENDS. 

Division I, Class A. 

Cat, No. 7068, U.S.N.M. 



Fig. 90. 

LEAF -SHAPED IMPLEMENT, 
POINTED AT BOTH ENDS. 

Dirision I, Class A. 

C*t. No. 6440, U.S.N.M. 



Fig. 91. 

LEAF-SHAPED IMPLE- 
MENT, POINTED AT 
BOTH ENDS. 

Santa Barbara 

County, California. 

Division I, Class A. 

2ix|xi. 

Cat. No. 15880, U.S.N.M. 



Fig. 92. 

LEAF-SHAPED IMPLE- 
MENT, POINTED AT 
BOTH ENDS. 

California. 

Division I, Class A. 

3ixSx«. 

Cat. No. 18088, U.S.N.M. 



Fig. 93. 

LEAF-SHAPED IMPLE- 
MENT, POINTED AT 
BOTH ENDS. 

National Museum, 

Mexico. 

Division I, Class A. 

4ix2ixi. 

Cat. No. 31«61, U.S.N.M. 



weight, but shorter and thicker, would serve equally well and not be 
fragile nor in continual danger of breakage. Whether it was intended 
NAT MUS 97 57 
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for use as a spear, arrow, knife, or dagger, can be determined positively 
only by the handle itself, of which, unfortunately, no traces were found* 



FiK.94. 

LBAF-8HAPED IMPLEMENT, POINTED AT BOTH ENDS, TWO NOTCHES NEAR BASE FOB FASTBNINO HANDLE. 

Gilmer County, Georgia. 
Division I. Class A. 9xl|x|. 

Cat, No. 98028, U.S.N.M. 

It may be useless to speculate on these different uses, but the circum- 
stances seem to point toward its use as a knife or dagger. 
The danger of fracture of such long, thin flint imi^lements, so easily 
broken by the shock which would be inevitable in 
their employment as spears, appears so much against 
that employment that the author prefers to believe 
them to have been knives or daggers. Held in the 
hand, they would give the maximum of service with 
the minimum of danger from breakage. 

Fig. 95 is another of the same type as fig. 94, in that 
it is a leaf-shaped. Class A, spear point and has the 
two notches near the base as if for ligatures, which is 
equally pronounced evidence of it having been in- 
tended for a knife or dagger. It is 2 inches wide 
and but five- sixteenths of an inch thick, so that it 
would be too fragile for a spearhead. Its edges are 
convex for the principal portion of the blade, but 
near the point they become concave, making the edge 
for the entire length a combination of concave and 
convex — an ogee. This has the effect of sharpening 
the point and giving it a needle form. This needle 
form is extremely rare, this being the only specimen 
remarked in the U. S. National Museum. The notch 
in the edges of a leaf-shaped implement pointed at 
both ends (Class A) is almost equally rare, as the 
two specimens here shown are the only ones we 
have. They are introduced not so much because 
of the rarity of their form as thatt it may assist in 
deciding the ultimate destination of the class of leaf-shaped imple- 
ments to which they belong and which has never been satisfactorily 
determined. These specimens are from the eastern or middle United 
States and so have no relation with the long, thin blades from the 
Pacific coast. 



Fig. 85. 

LEAF-SHAPED IMPLE- 
MENT OF GRAY HORN- 
STONE, POINTED AT 
BOTH ENDS. 

Belleville, St. Clair 

County, Illinois. 

Division I, Class A. 

6x2xA- 

C«U No. 38316, U.S.N.M. 
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Leaf-shaped Arrowpoints, Spearheads, or Knives. 
Class B, 
Fig. 1. Lead-colored Quartz Porphyry. 

(Cat. No. 17999, U.S.N.M. Daysville, Windham County, Connecticut. J. H. Clark.) 

Fig. 2. Blue Gray Chalcedony. 

(Cat. No. 34584, U.S.N.M. Akron. Summit County, Ohio. Tliomaa Rhodes.) 
Fig. 3. Argillite. 

(Cat. No. 19365, U.S.N.M. Trenton, New Jersey. Dr. C. C. Abbott.) 
Fig. 4. Rhyolite. 

(Cat. No. 35009, U.S.N.M. Catawba County, North Carolina. J. T. Humphreys.) 
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Leaf-shaped Arrowpoints, Spearheads, or Knives. 

^ Class B. 

Fig. 1. White Chert. 

(Cat. No. 99312, U.S.N.M. Booue County. MisAoiiri. G. W. ClemeoH.) 

Fig. 2. Quartz Porphyry. 

(Cat. No. 36912, U.S.N.M. Catawba Coanty, North CaroUna. J. T. Humphreys.) 

Fig. 3. Yellow Jasper. 

(Cat. No. 96438, U.S.N.M. (Chenati Moantains. Preaidio. Texas. T. R. Stewart.) 
Fig. 4. Pinkish- Whitk Flinty Chert. 

(Cat. No. 99336, U£.N.M. Boone County, Missouri. G. W. Clemenn.) 

Fig. 5. Dark-Brown Flinty Chert. 

(Cat. No. 22173, U.S.N.M. Cattaraugus County, New York. Mrs. L. N. Wright.) 

Fig. 6. Fine Chert, Color of Beeswax. 

(Cat. No. 15753, U.S.N.M. San Miguel Island. California. W. G. Harford.) 

Fig. 7. Bluish-Brown Cherty Flint. 

(Cat. No, 42960, U.S.N.M. Paxton, Sullivan County, Indiana. J. W. Speuoer.) 

Fig. 8. Gray Chalcedonic Flint. 

(Cat. No. 8234, U.S.N.M. Ohio. J. H. Devereux.) 
Fig. 9. Fine-Grained Quartzitb. 

(Cat. No. 8563, U.S.N.M. Mound near Fort Wadsworth, Dakots. Dr. J. A. Comfort 
U.S. A.) 

Fig. 10. Brilliant-White Chai^edony. 

(Cat. No. 29683a. U.S.N.M. San Miguel Island, California. Stephen Bowers.) 

Fig. 11. Shinino-Pinkish Chalcedony. 

(Cat. No. 29685, U.S.N.M. San Miguel Island, California. Stephen Bowers.) 

Fig. 12. Whitish-Gray Opalescent Quartz. 

(Cat. No. 296836, U.S.N.M. San Mign<^1 Island, California. Stephen Bowers.) 

Fig. 13. Black Basalt (?). 

«3at. No. 16760, U.S.N.M. San Miguel Island, (Jaliforuia. W. G. Harfonl.) 
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Figs. 96 to 101, inclusive, are inserted for the purpose of completing 
the series and are not specially mentioned. The material, size, locality, 
etc., are given in their accompanying legends. 



Fig. 101. 



Fig. 96. Fig. 97. Fig. 98. Fig. 99. Fig. 100. 

LEAF-SHAPED ARROWPOINTS, POINTKD AT BOTH ENDS. DIVISION I, CLASS A. 

Fig. 96— Obsidian, 4J x H x §, Stockton, California. Cat. No. 323e3, U.S.N. M. 

Fig. 97.-Pale gray tiint, Of x Ig x Vi, Hardin County, Ohio. Cat. No. 9784, U.S.N.M. 

Fig. 98.-Flinty chert, 5J x 1 J x §, Oregon. Cat. No. 21743, U.S.N.M. 

Fig. 99.-Dark brown jasper, 4i x 2* x (, Trinity, Louisiana. Cat. No. 6633, U.S.N.M. 

Fig. 100.— Yellowish brown jasper, 3| x 1 x i. District of Columbia. Cat. No. 5406, U.S.N.M. 

Fig. lOl.-Gray flint, li x i x A, San Miguel Island, California. Cat. No. 15760, U.S.N.M. 

CLASS B. — POINTED AT ONE END J CONCAVK, STRAIGHT, OR CONVEX BASK. (PlateS 

29, 30.) 




These have the same general appearance as Class A. They may be 
oblong, oval, or ovate, with truncated base, concave, straight, or convex. 
They are usually larger, and are the commoner form of the leaf-shaped 
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in the United States. The large argillite specimeus from Trenton, 
New Jersey, found by Dr. C. 0. Abbott, belong to this class. These 
are exceedingly interesting and deserve profound study, as they may 

I)rove the connecting link between the Paleo- 
lithic and Neolithic periods in the United 
States. It will be remembered how the leaf- 
shaped implements were common to both 
periods. These are of argillite, the material 
used exclusively for the Trenton implements 
in the glacial gravels of the Delaware. 

Fig. 102 is one of these argillite leaf-shaped 
implements found by Dr. Abbott at Trenton. 
Its shape is shown in the illustration. One 
of these specimens is photographed in the 
classificatioD, leaf-shaped. Class B (Plate 29, 
fig. 3). The material seems to have beeu 
easily chipped; it could be struck off iu 
broad, thin flakes, shell-shaped, and not long, 
straight, and narrow as with flint, obsidian, 
and other chippable materials. Therefore, 
the chipping appears 
gross, yet the desid- 
eratum of a thin, sharp 
implement is obtained. 
Fig. 103 is another of 
the same material and 
from the same locality. 
The same remark is to 
be made as to its flakes. 
Fig. 104 is from Paxton, Sullivan County, Indi- 
ana. Comparison of these three objects will 
manifest the ditierence in the chipping of the - 
material. Although the surface of the latter 
(fig. 104) is much smaller than that of the former, 
yet the number of flakes struck from it is three 
times greater. The argillite specimens (figs. 102, 

103) have, respectively, but 12 and 13 flakes 
struck from the broad side; the jaspery flint (fig. 

104) has no less than 40. The argillite, contrary 
to its appearance, is quite hard, and takes and 
holds a fairly sharp edge; altogether, it was a 
good material and recommended itself for stone 
implements. 

Figs. 105 and 106 represent specimens of leaf-shaped implements 
from Ohio. They are of flint, and, while sharp at the i>oint, are so 
convex at the base as to pass gradually into the disk form so plentiful 



Fig. 102. 

LEAF-SHAPED IMPLEMENT OP ABOIL 
LITE, WITH STRAIGHT BASE. 

Treuton, New Jersey. 
Division I, Class li. 5J x 2,»b x g. 

Cat. No. 19367, U.S.N.M. 



Fig. 103. 

LBAF-8HAPBD IMPLEMENT OF 
AUQILLITB, WITH BTRAIOHT 
BASE. 

Trentou, Now Jersey. 

Division I, Class B. 

4|x2ixi. 

Cat. No. 19363, U.S.N.M. 
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in their locality. These formed part of a cache of 201 specimens found 
in 1872 by S. W. Briggs in Sullivan Township, Ashland County, about 
18 inches beneath the surface, deposited in a keg-like vessel of the 
bark of the red elm, 10 or 12 inches in diameter and 13 inches in height. 
The specimens average in size from 4 inches long, 2 to 2f inches wide, 
and three-eighths of an inch thick. 

Fig. 107 is a beautiful specimen, as delicate as though it had been 

intended for use in a lady's dressing case. It is but one-eighth of an 

inch thick. It is of dark-gray lustrous flint, with a patina similar to 

that on the Ohellcicn implements from the gravels of the 

rivers Somme and Ouse in Europe. 

The late Paul Schumacher found such leaf-shaped points in 

southern California graves under 
circumstances which remove all 
douhts as to their having heen the 



Pig. 104. 

LEAF-SHAPED IMPLB- 
UBirrOF PALE GRAY 
JASPERT FLINT, 
WITH CONVEX BASE. 

DiviHion I, ClasH B. 
Sxlixft. 

Cat. No. 42957, U.S.N.M. 



Fig. 105. 
LEAF -SHAPED IMPLEMENT 
OF DARK GRAY FLINT, 
WITH CONVEX BASE. 

Division I, Claas B. 
4x2ixi. 

CaU No. 15857, U.S.N.M. 



Fig. 106. 

LEAP - SHAPED IMPLEMENT OF 
DARK GRAY FLINT, WITH CON- 
VEX BASE. 

Division I, Class B. 
3x2|xA. 

Cat. No. \'y2M, U.S.N.M. 



armatures of arrows. He saw, moreover, among the Indians of Oregon, arrows 
tipped with leaf-shaped flint points. (Ran.) 

Fig. 108, from Santa Barbara County, California, is a peculiar, 
long, tliin, narrow blade, with a sharp point, and, interesting to 
remark, its base shows traces of asphaltum or bitumen, by which 
its shaft or handle was attached. This demonstrates the mode of 
attachment, but does not aid in the solution whether it was intended 
for use as a knife or an arrow; that, the shaft or handle alone could 
determine. 

Fig. 109, knife or arrowpoint, is even longer and thinner than the 
former (fig. 108). 

Fig. 110 is of the same general type and from the same general local- 
ity. The patina is apparent. Fig. Ill has the same general appear- 
ance as Qg, 107, but is broader and more oval. Its edges near the point 
are made concave, so that the point is more delicate and pronounced. 



Digitized by 



Googk 



902 



REPORT OF NATIONAL MUSEUM, 1897. 




Fig. 107. 

LBAF- SHAPED IMPLE- 
MENT OF DARK QUAY 
FLINT, WITH CONVEX 
BASE. 

San Miguel Island, 

California. 
Division I, Class B. 

Cat. No. 2«686, U.S.N.M. 



Fig. 108. 

TJ£\F-8HAPED IMPLE- 
MENT OF JA8PERT 
QRATISH FLINT, WITH 
CONVEX BASE. 

Division I, Class B. 
3xAxA. 

CnU No. 80516, U.S.N.M. 



Fig. 112 is a beautiful specimen of translucent chalcedony, and is 
wrought to a true and even edge by almost intinitesimal flaking. The 
point and edges one-third way up are smoothed as if 
by use, not polished, but as though the sharpness of 
the edge had been worn off. It is a 
fine specimen. 

Fig. 113 is of porphyritic felsite, 
which forms so large a portion of the 
material for prehistoric implements 
from eastern Massachusetts. Fig. 
114 is of reddish quartzite, fine- 
grained and hard. It is fi'om Ehode 
Island, and has convex edges and a 
straight base. Fig. 115 was found at 
Chattanooga in Tennessee by Messrs. 
Eead and Dayton, but is of the white 
flint which belongs to Illinois and 
Missouri, and is a form common to 
those Western States. It is widest near the base, 
and from the place of its greatest expansion to the 
point the edges are straight, and 
not convex as usual. Fig. 116, from 
Knox County, Illinois, is of the pale-gray flint with 
the lustrous chalcedonic appearance common to that 
State. It is deeply weathered, espe- 
cially at the two ends, where it is 
thin. Fig. 117 is elliptical and sym- 
metrical. The edges are smooth and 
sharp, with fine chipping of long and 
regular shell-like flakes reaching 
from the edge to the center ridge. 
It is a specimen of the most dif- 
ficult flint chipping in the Museum. 
There are 48 flakes shown on the 
two sides. Tliey are one-half to five- 
eighths of an inch in width and IJ 
tol| inches in length, and are scarcely 
thicker than parchment. Such fine 
work is beyond the skill of any one 
known to historic times. This speci- 
men was found by Mr. John G. Henderson, of Win- 
chester, Illinois, in a burial mound near Naples, Illi- 
nois, associated with numerous curious objects — copper 
hatchets, elaborate pipes, Pyrula shells, etc. — and is 
described by him.' Fig. 118 is of yellow jasper, of oval form, with eon- 



Fig. 109. 

LEAF-SHAPED IMPLE- 
MENT OF OBSIDIAN, 
WITH CONVEX BASE. 

San Miguel Island, 

California. 

Division I, Class B. 

3ixftxi. 

Cat. No. 26426, U.S.N.M. 



Fig. 110. 

LEAF-SHAPED IMPLE- 
MENT OF LUSTROUS 
CHALCEDONIC FLINT 
OR8ILICIFIED WOOD, 
WITH CONVEX BASE. 

San Miguel Island, 

California. 

Division I, Class B. 

3ixJxA. 

Cat. No. 15784, n.S.N.M. 



1 Smithsonian Report, 1882, p. 696, fig. 11. 
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Fig. 111. 

LKAF-8HAPBD IMPLB- 
MBNT OF PALB GRAY 
CHALCEDONIG FUNT 
WITH CONVEX BA8B. 

San Migael Island, 

California. 
Biviaion I, Class B. 

Cat. No. SWfiHS, U.S.N.M. 



vex edges -and straight base, more than usual thickness, rude appear- 
ance. The large and irregular flaking marks it as somethiug diii'ereut 
from the former specimens. Its plane is twisted nearly 
one-half an inch. There is no evidence of use. Fig. 

119 is leaf-shaped, convex 
but not rounded base, broad 
in proportion, with convex 
edges and sharp point. 

Fig. 120 is pale blue, 
almost white, chalcedonic 
flint, from Flint Kidge, 
Licking County, Ohio. The 
characteristic small quartz 
crystals are to be seen on 
its surface. Its base and 
edges are both convex, as 
shown in the illustration. 
The edges all around have been chipped so 
thin that the light will show through. Dr. 
Eau has said this was 
probably a knife, and it 
may have been, but there 
is nothing except its com- 
parative width to indicate 
anything different from 
any other implement of 
the same class, and what 
it might have been is de- 
terminable only by the 
shaft or handle. If it had 
a long shaft, then this was 
an arrow or spear; if a 
short handle, then it was 
a knife; and as to which 
it had we know nothing, 
either by direct or cir- 
cumstantial evidence. 
Figs. 121 to 123 are speci- 
mens belonging to this 
class, but have no particu- 
lar characteristics. They 
are inserted for the purpose of completing the 
series. Their material, size, and locality are given at length in theii* 
legends. 



Fig. 112. 

LBAF-SHAPBD IMPLEMBNT OF TRANS- 
LUCENT CHALCEDONY, WITH 
STRAIOHf BASB. 

Tennessee. 

Division I, Class B. 

9x3xi. 

Cat.No.6801, U.S.N.M. 



Fig. 113. 

LEAF - SHAPED IMPLB- 
MENT OP PORPHYRITIC 
FELSITE, WITH CONVEX 
BASE. 

Dartmouth, Bristo 

County , Massachusetts 

Division I, Class B. 

4ix2xj. 

C«t. No. 18016, U.S.N.M. 
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Fig. 114. Fig. 116. Fig. 116. 



Fig. U7. 



Fig. 118. 

LEAF-SHAPED IMPLEMENTS. DIVISION I, CLASS B. 

Fig. 114.— Straight base. 1} x | xg. Kingston, Rbodo Island. Cat. No. 18018, U.S.N.M. 

Fig. 115.— White flint, with straight base. 31 x Ig x |. Cat. No. 5947, U.S.N.M. 

Fig. 110.— Convex baue. 2| x IJ x J. Cat No. 31987, U.S.N.M. 

Fig. 117.--Dark-gray flint, rrith convex base. 7gx2ixJ. Monnd near Naples, Illinois. Cat No. 

43133, U.S.N.M. 
Fig. 118.— Straight base. 4i x 2g x |. Piscataway, Maryland. Cat No. 5833, U.S.N.M. 
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Fig. U9. Fig. 120. Fig. 121. 



Fig. 122. Fig. 123. 

LBAr-SHAPSD IMPLEJIENTS. DIVISION I, CLASS B. 

Fig. 119.— Fale-gray chert, with convex base. 2J x 1| x J. Texas. Cat. No. 2404, U.S.N.M. 

Fig. 120.— Convex base. 3^ x 1 J x i. Cat. No. 8234, U .S.N.M. 

Fig. 121.— Pale-gray chalcedonic flint, with convex base. 2}x 1$ x J. Flint liidge. Licking County, 

Ohio. Cat. No. 8234a, U.S.N.M. 
Fig. 122.— Dark laetrous p3 romachic flint, with convex base. 5^ x 2^ x f . Flint Ridge, Licking 

County, Ohio. Cat. No. 16461, U.S.N.M. 
Fig. 123.— Light-gray flint, with straight base. 2g x IJ x J. Ohio. Cat No. 11197, U.S.N.M. 



Digitized by 



Googk 



906 



REPORT OF NATIONAL MUSEUM, 1897. 



CLASS C— LONd, NARROW BLADES WITH STRAIGHT, PARALLEL EDGBS, SHA&P POINTS, 
BASK CONCAVE, STRAIGHT, OR CONVEX. (Plate 31.) 




This class accommodates tbe long, narrow blades 
firom the Pacific coast. This va- 
riety can be studied in Plate 31, 
leaf-shaped, Class C. Their sides 
and edges are straight, and par- 
allel with each other, or nearly 
so. The convex deflection from a 
straight line by which the point 
is formed, may be abrupt or gen- 
tle according as the point is 
madebluntor tapering. The base 
may be either concave, straight, 
or convex; there seems to have 
been no regularity concerning it. 
In every case it is made by the 
regular chipping. The speci- 
mens vary greatly in length and 
width, but all are extremely 
thin, being from one-eighth to 
three eighths, never more than 
one-half inch. The -difference 
between width and length is 
greater than in any other class. 
The specimens on the plate show 
the following extremes : No. 1, 8iJ 
by Ifbyi^e inches; No. 7,3by|by 

^ inches; No. 8, 3 J by A by A 
inches; No. 13,1 J by J by finches. [ 

The materials of the imple- I 

ments of this class are agate, 

chalcedony, flint in its purer 

condition, obsidian, and similar 

fine material. These materials 

are susceptible of delicate chip- 
ping, and the prehistoric work- 
sir John Lubbock, "Prehl8t<^ir 1 J 1 • 

Ttmes." a,^nAUiniwiwe;b,i^ mcu havc cmploycd thcir oppor- 
„stur.i .!«. tunity with the result of elegant 

and beautiful specimens. The usual remark is to be made as to their 



Fig. 124. 

NEW CALEDONIAN JAVE- 
LIN (MODERN). 



LBAF-BHAPED IMPLEMENT OF 
BROWNISH-OBAY JASPER, 
WITH CONCAVE BASE AND 
PARALLEL BDOBS. 

Santa Barbara County, 

California. 

Division I, Class C. 

Sixlixf. 

CmUNcSlOi, U.S.N.M. 
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Leaf-shaped Arrowpoints, Spearheads, or Knives. 
CJass Cf Pacific CocmU 
Fig. 1. Opalescent Chert. 

(Cat. No. 21632, U.S.N.M. Santa Barbara County, California. Paul Scbnroaoher., 

Fig. 2. Opalescent Chert. 

(Cat. No. 82484, U.S.N.M. Doa Paeblos, Santa Barbarn County, California. Capt. O. M. 
Wheeler, U. S. Geological Survey.) 

Fig. 3. Pinkish Slatk. 

(Car. No. 8927. U.S.N.M. Weet Derby, Vermont. H. W. Norrls.) 

Fig. 4. Black Chalcedony. 

(Cat. No. 62481, U.S.N.M. Dos Pueblos, SanU Barbara County. California. Capt. G. M. 
Wheeler.) 

Fig. 5. Obsidian. 

(Cat. No. 25424, U.S.N.M. Sau Miguel Inland, California. Stephen Bowers.) 

Fig. 6. Gray Chalcedony. 

(Cat No. 171441, U.S.N.M. Burke County, Georgia. Dr. R. Steiner.) 

Fig. 7. Brownish Flint. 

(Cat. No. 171441, U.S.N.M. Burke County, Georgia. Dr. R. Steiner.) 

Fig. 8. White Chert. 

(Cat. No. 23674, U.S.N.M. Santa Rosa Island. California. Stephen Bowers.) 

Fig. 9. Black Flinty Chalcedony. Bitumen on stem, evidence of a handle. 
(Cat. No. 26426, U.S.N.M. San M.^^uel Island. California. Stephen Bowers.) 

Fig. 10. Yellowish Flint. 

(Cat. No. 171441, U.S.N.M. Purke County. Georgia, Dr. R. Steiner.) 

Figs. 11. Grayish Flint. 

(Cut. Nos. 20516, U.S.N.M Santa Barbara County, California. Paul Schumacher.) 

Fig. 12. Grayish Flint. 

(Cat No. 26415. U.S.N.M. San Miguel Island. Stephen Bowers.) 

Fig. 13. Grayish Flint. 

(Cat. No. 15761, U.S.N.M. SanU Barbara Couuty , California. Paul Sohauiacher. ) 
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having been used as arrowpoints 
are so wrought that they could 
tected. For example, 
made by the concave or 
needless if the implements 
die. That they were used 
the asphaltum or bitumen 
for a perceptible distance 
figs. 107 and 130. This 
not confined to one size or 
nor to one locality. Fig. 



, spearheads, or knives. Many of them 
not have been held in the hand unpro- 
those with sharp corners 
square bases would be 
were to be without a han- 
with handles is proved by 
still adhering to the base 
up the blade, as shown in 
evidence of handling is 
kind of these implements, 
108 is but 3^ inches long 



Fig. 126. 

LKAF-8HAPBD IMPLEMENT OF 
ORAY KLINT OB JA8PEB, 
WITH STRAIGHT BASE AND 
PARALLEL BDGES. 

Santa Barbara County, 

California. 

DlTiaion I, Class 0. 

7ix2xti. 

Cat.No. S1<31,U.S.N.M. 



Fig. 127. 

LEAP-SHAPED IMP LB- 
MENT, WITH CONCAVE 
BASE AND PARALLEL 
EDGES. 

California. 

Division I, Claas C. 

lO^xlixi. 

Cat. No. SIfiM, U.S.N.M. 



Fig. 128. 

LEAF -SHAPED IMPLEMENT 
OF LUSTROUS FLINT OR 
CHALCEDONY, WITH 
SLIGHTLY CONCAVE BASE 
AND PARALLEL EDGES. 

California. 
Division I, Claas C. 

Cat. No. «8464, U.S.N.M. 



and seven- sixteenths of an inch wide, while fig. 130 measures 10 by IJ by 
three-eighths inches. In the chapter on knives we will revert to these 
specimens and show them with their handles attached with bitumen. 
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Fig. 124, a specimeD of modern spear of obsidian flakes from New 
Caledonia, attached to a thin handle or shaft by means of gum, bitumen, 
or asphalt, and, taken from Sir John Lubbock's 
Prehistoric Times, is inserted for comparison. 

Fig. 125 is an extremely thin, 
finely chipped object, from Santa 
Barbara County, California, and 
is a sample of those from the 
Pacific coast. We are to remaik 
the long, narrow blade, the par- 
allel edges, the fine material, the 
delicate chipping, and the ex- 
treme thinness as peculiarities of 
these implements from this lo- 
cality. Tlie specimens on Plate 
31 will serve as fnrther illustra- 
tions. 

Fig. 126 is another of the 
long, narrow, and thin flint or 
jasper implements from the Pa- 
cific coast. Although it is 7f 
inches long and 2 inches wide, 
it is but one-eighth of an inch 
thick. It, with two or three 
other specimens, is peculiar in 
that, though thin, they have 
not been reduced by chipping. 
They are quite flat in section, 
reduced in thickness only to form the edge. This pecu- 
liarity is caused by the layer of flint being of natural 
formation in its present thickness. The deposit of flint, 
however made, has been intercalated with a layer on 
each side of whsit has the appearance of lime or chalk, 
the surface being broken by right lines into parallelo- 
gramic figures, as shown in the illustration. Only 
slight chipping was necessary to reduce the^ imple- 
ment to a sharp edge. For the better understanding 
of this, reference is made to Plate 31, fig. 2. 

Fig. 127 is the longest, thinnest, and narrowest of 
these leaf-shaped objects from the Pacific coast. Its 
edges are parallel for nearly the entire length. It is 
slightly thicker nearer the base, which is strongly con- 
cave. It is of gray flint or jasper, and has been de- 
posited in the strata mentioned in the description of 
fig. 126, of which traces are shown in the illustration, 
been wrouglit by chipping, and they, with the point and barbs, are fine 
and sharp. 



Fig. 129. 

LEAF-RHAt'BI) IMPLEMENT OF 
Ll'STROrs FLINT OR CH A F.CK- 
DONY, WITH CONCAVE BASE 
AND PARALLEL EDC.ES. 

California. 
Division I, ClasH C. 

r,}x2xA. 

Cat. No. 'n>;-iH, U.S.N. M. 



Fig. 130. 

LBAP-8HAPBD IMPLB. 
MENT OP BLACK 
FLINT, WITH CON- 
CAVE BASK AND PAR 
ALLEL EDGES. 

California. 

Division I, Claas C. 

10xl|x|. 

C«U No. 63488, U.S.N.M. 

The edges have 
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Triangular Arrowpoints, Spearheads, or Knives. 
Fig. 1. Green Chalcedony. 

(Cat. No. 18048. U.S.N.M. Westerly, Washington County, Rhode Island. J. H. Clark.) 

Fig. 2. Greenish Flint. 

(Cat. No. 18057, U.S.N.M. Cumherland, Providence Connty.'Rhode Island. J. H. Clark.) 

Fig. 3. Yellow Flint. 

(Cat. No. 171438, U.S.N.M. Waynesboro, Barke County, Georgia. Dr. R. Steiner.) 

Fig. 4. Gray Flint. 

(Cat No. 6177, U.S.N.M. Stillwater, Washington County, New York. 0>1. E. Jewett.) 

Fig. 5. Blur-black Flint. 

(Cat. No. 171438a, U.S.N.M. Waynesboro, (Jeorgia. Dr. Roland Steiner.) 

Fig. 6. Light-Gray Flint. 

(Cat No. 11107, U.S.N.M. MilnersTiUe, Guernsey County, Ohio. D. T. Thompson.) 

Fig8. 7, 8. Yellow Flint. 

(Cat. Nos. 1714386, 171438«. U.S.N.M. Wayneaboro, Georgia. Dr. Roland Steiner.) 
Fig. 9. PoRPHYRiTic Felsite. 

(Cat No. 18060, U.S.N.M. Nantucket Island, MaMachusetts. J. H. Clark.) 

Fig. 10. Fine-grained Quartzitb. 

(Cat No. 18034. U.S.N.M. Chilmark, Dukes County, Massachusetts. J.H.CHark. 

Fig. 11. Dark-Gray Flint. 

(Cat. No. 31587. U.S.N.M. Bainbridge, York County, Pennsylvania. F. G. Gailbraith.) 
Fig. 12. Quartz Porphyry. 

(Cat No. 18021, U.S.N.M. Wickford, Washington County, Rhode Island. J. H. Clark.) 

Fig. 13. Light-Brown Flint. 

(Cat No. 10004, U.S.N.M. Camden County, Georgia. Gen. C. R. Floyd.) 

Fig. 14. White Quartz. 

(Cat No. 18033, U.S.N.M. Essex, Middlesex County, Connecticut. J. H. Clark .) 

Fig. 15. Dark-Gray Flint. 

(Cat No. 113819, U.S.N.M. Kanawha County, West Virginia. *Bureau of EthnoIogA'. 
P. W.Norris.) 

Fig. 16. Dark-Gray Flint. 

(Cat No. 18031, U.S.N.M. East Haddon, Middlesex County, Connecticut. J . H. Clark.) 

Fig. 17. Gray Chert. 

(Cat No. 22175. U.S.N.M Sheridan. Chautauqua County, New York. N. Gould.) 
Fig. 18. Black Flint. 

(Cat No. 18086, U.S.N.M. Mound in Ohio. J . H. (JUrk.) 

Fig. J 9. White Flint. 

(Cat No. 21921, U.S.N.M. Waukegau, Lake County. Illinois. J. W. Milner.) 

Fig. 20. Dark-Brown Jasper. 

(Cat No. 12744, U.S.N.M. Oregon. Paul Schumacher.) 
Fig. 21. Black Flint. 

(Cat. No. 5315. U.S.N.M. Llano County, Te»as. A. R. Roessler.) 

Fig. 22. Greenish Flint. 

(Cat. No. 32239, U.S.N.M. Catawba County, North Carolina. J. T. Humphrey.) 

Fig. 23. Variegated Flint, Brown and Gray. 

(Cat No. 29683. U.S.N.M. San Miguel Island, California, Stephen Bowers.) 

Fig. 24. Gray Flint. 

(Cat. No. 16471, U.S.N.M. Southern Ohio. Dr. C. A. MUler.) 
Fig. 25. Dark Funt. 

(Cat No. 299A1,U.S.N.M. Lonisburg. Franklin County, North (Carolina. F. G. Foster.) 

Fig. 26. Brown Jasper. 

(Cat No. 20275, U.S.N.M. Oregon. Paul Schumacher.) 

Fig. 27. White Chert. 

(Cat No. 136959, U. S. N. M. Labette County, Kansas. W.S.Hm.) 
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Figs. 128 and 129 (see Plate 31, fig. 2) belong to the same class. They 
are from the same locality, Santa Barbara County, California, and 
evidently the same material, which is stratified flint 
or chalcedony, lustrous, having the appearance of a 
brilliant patina. The edges are parallel and the bases 
slightly concave. 

We now pass to an implement having sufficient re- 
semblance to require its placement in Class C, and 
although from the same locality as the foregoing im- 
plement, it has such a difference of material, work- 
manship, and apparently of service, that its manufac- 
ture and use may have been separated from them by 
long time or distance or perhaps both. Two speci- 
mens of this kind are here shown (figs. 130, 131). They 
are from Dos Pueblos, Santa Barbara County, Califor- 
nia, are of black flint, and bear traces (especially the 
larger, fig. 130) of bitumen having served as an attach- 
ment for a handle. (See p. 906 and fig. 124.) 

Fig. 130 represents an implement, 10 inches long 
and 1^ inches wide, its edges being perfectly straight 
and parallel for 7^ inches of the length, and of ex- 
quisite workmanship. Fig. 131, though not so large 
is equally as fine (Plate 31, fig. 4). The edges and 
points are smooth and sharp. The chipping by which 
they have been reduced has been fine, with small and 
delicate flakes running from the edge to the center 
ridge. An inspection of the illustrations will show 
the beauty of the work. Both specimens bear traces 
of the bitumen by which the shaft or handle was 
fastened. 



Fig. 131. 

LKAF-SHAPED IMPLB- 
MKNT OF BLACK 
FLINT, WITH CONVEX 
RA8K AND PABALLEL 
EDGES. 

California. 
Division I, Class C. 

7 X Ig X ^\. 

V»t. No. 6V481, U.S.N.M. . 



DIVISION II— TRIANGULAR. (Plate 32.) 




This division includes all arrowpoints or spearheads in the form of a 
triangle, whether the bases or edges be straight, convex, or concave. 
It might be that the concavity or convexity of the lines of the edges 
would, in strict geometrical nomenclature, exclude this from being 
called a triangle, but the author ignores this criticism and has kept 
the name given by many others and understood by all. 

This class includes all kinds of triangles, whether equilateral or 
isosceles, and whatever may be the relation of length between the 
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lines of base and edge. The edges may be convex or concave and 
the base with an exaggerated concavity, the two corners forming barbs, 
the arrow shaft the stem (Plate 32, figs. 3, 8, 20, 23, 26). Some of these 
implements are extremely rude, especially those of qaartz and of jas- 
per, which are refractory material, but many of these have been deli- 
cately and finely chipped. 

Triangular arrowpoints, while found in great profusion in some local- 
ities, are not nearly so numerous throughout the country as other divi- 
sions. They appear in greater numbers on the Atlantic coast than in 
the interior. Dr. Abbott says that in a series of 3,300 arrowx)oiuts from 
Mercer County, New Jersey, 1,428 were triangular. Although this 
may be the simplest form of arrowpoint, yet the author doubts if that 
be evidence of its having had any precedence in manufacture, or that 
there was any evolution from it to other forms. That there may 
have been relationship is granted. The arrow maker may have made 
indifferently the triangular and leaf-shaped, and he may have changed 
from one to the other, dependent upon the i)eculiarities of the material 
and the success with which he was able to work it, and the question of 
fashion and custom can not be ignored. It is thought these reasons 
are sufficient to account for the infinite variety of shape in arrowpoints. 

The author has laid down no hard and fast lines of division in this 
classification. Some of the leaf-shaped may have had their bases and 
edges straightened (Plate 30, fig. 8), and the triangular had their 
corners rounded until the two divisions came together (Plate 32, figs. 1, 
6)} so also with the leaf-shaped and the stemmed. Some of the former 
have been notched near the base and thus been changed to stemmed, 
and so on through the entire system. This classification is made for 
the student and for convenience of description; therefore there will be 
overlapping of the dividing lines between the classes, as will be read- 
ily seen by referring to Plate 32. This must be accepted unless we 
would make infinitesimal divisions and every slight difference in form 
make a separate class. So each division includes all forms which 
approach nearest to it, even if they have peculiarities which make it 
difficult to harmonize. Some of the peculiarities in the triangular 
division are to be noted. One is where the convexity of the edges 
continued to the base brings a close resemblance to Division I, leaf- 
shaped. Class B, (Plate 30, figs. 1, 6). Another is the widening just at 
the base, by which the implement takes on a slight bell shape (Plate 
31, fig. 10); another is where the edges of the triangle do not come in a 
straight line nor yet in a curved line from the point to the base, but 
make an angle midway between the two and give the implement a pen- 
tagonal form rather than strictly triangular (fig. 178). A few of the 
triangular forms have serrated or beveled edges, though this is rare. 
Occasionally the barbs on one side are longer than the other. There is 
no rule for the concavity of the base; it varies from almost a straight 
line to a depth equal to one-third of the length of the implement. 
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Pig. 133. 

THIANOULAB ABBOWPOINT OR 

HPBARHEAD.WTTH STRAIGHT 

BDGE8 AND CONCAVE BA8B. 

Rhode Island. 
Division II. 
24xlHxA. 

C«t. No. 18067, U.S.N.M. 



Fig. 132. 

TBIANOULAB, SgUI- 
LATERAL ABBOW- 

pourr. 

Nantucket Island, 

Massachusetts. 

Division II. 

lixlixf. 

Cat. No. 18060, U.S.N.M. 



Dr. Eau, in the paper already mentioned, gave expression to tbe pos- 
sibility of the triangular implement not having been an arrowj^int, 
but that the point may have been intended for inser- 
tion in a handle, and the base, being sharp, intended 
for a cutting implement and to be used for a chisel. 
(See p. 887.) 

However, the author does not 
subscribe to this opinion nor 
adopt the theory. He believes 
these were, of all others, plain, 
simple arrowpoints and never 
intended for anything else, ex- 
cept, possibly, that the heavier 
ones might have been attached 
to longer shafts and used as 
javelins. This would be practi- 
cally the same use as an arrowpoint, and no one, 
not finding the shaft or knowing its size or length, 
could know from any inspection of the implement 
this difTerence in its use. He does not think it 
could have been used as a 
chisel, for none of them that 
he has ever seen show any marks of use at the 
base. The greater proportion of them, as has 
been said, have concave bases, and especially is 
this true of those with sharp edges. A chisel 
with a concave base is unknown in our study 
of prehistoric man, and one can scarcely sug- 
gest the necessity for an implement possessing 
this peculiarity, whether its use be by the Indian 
or the white man, historic or pre- 
historic. If thus used as a chisel, 
that which is now regarded as 
the point becomes the stem and 
is to be inserted into its handle; 
this would make a broad-ended 
chisel with a concave edge. A 
cutting edge of such width would 
give great purchase as against the handle, and if one 
should attempt to use these outside edges or corners 
after the manner of a chisel, the implement would be 
in danger of breaking out of its handle, or, if this was 
avoided, would require a stronger fastening than we 
could imagine that it ever received at the hands of the 
Indian. Ko handle fastened with a thong, sinew, cord, or even bitumen 
would ever be able to hold this implement handled in this way when used 




Fig. 135. 

TBIANGULAB ABBOW 
POINT, WITH CON- 
CAVE BASE. 

Chilmark, Massaohn- 

setts. 

Division U. 

UxlxA. 

Cat. No. 18045, U.S.N.M. 



Fig. 134. 
TBIANGULAB ABBOWPOINT OP 
QBAY FLINT, WITH CONCAVE 
EDGES AND BASE. 

Stillwater, Washington 

County, New York. 

Division II. 

2ixlfxA. 

CtA, No. 6177, U.S.N.M. 
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Fig. 138. 

TRIANGULAR ARROW 
POINT, DEEPLY CON 
CAVE. 

Oregon. 
Division II. 

Cat. No. 12744, U.S.N.M. 



as a chisel. One has but to look at the modern chisel with its long 
steel tang well fitted and driven hard into a solid oak handle with a 
collar to receive the bottom of the handle, making the entire implement 
as firm in its handle as though it was all one piece. Watch the 
mechanic as he uses his chisel, strong and well-handled 
as it is, and see the purchase it has when used on the 
corners, and anyone will shortly understand the impos- 
sibility of the ancient handling being strong enough 
to stand this use. The same objection applies with 
equal force against the use of the implement as a knife, 
even when handled at the base as is the arrow. It 
would inevitably twist and slip and become loose in 
its handle, and so worthless. The author has, through- 
out this paper, contented himself with stating facts 
and has not advanced theories of his own nor argued 
those of others ; but in the pres- 
ent case he thinks a considera- 
tion of the situation and an in- 
vestigation of the surroundings will show that 
these implements were not used on their edges as 
cutting or sawing implements, 
either as chisels or knives, but 
solely for thrusting or striking 
with the point as arrows; but 
whether as arrows they were 
weapons of war or javelins for 
game he has no opinion, and 
no amount of examination of 
the object itself serves to eluci- 
date the theory. 

Fig. 132 is almost an equi- 
lateral triangle. It is of the porphyritic felsite 
common to eastern Massachusetts, and is thick, 
heavy, and rudely made. Its point is sharp, but not 
the barbs. It is a good representation of the aver- 
age and usual size and appearance of the triangular 
arrowi)oint. 

Fig. 133 is one of the largier triangular arrowpoints 
or spearheads. It is of dark-gray flint, almost black. 
Its edges are straight and its base concave, symmet- 
rical from every view, delicately chipped to regular 
and smooth i)oint, edges, barbs, and base. 
Fig. 134 is quite thin, delicately chipped, showing 
very small serrations. The edges and base are concave. The points 
and barbs are fine and sharp. Fig. 135 is of white quartz, and for 
this material well and regularly chipped. It is quite symmetrical, 



Fig. 187. 

TKIANQULARARROWPOINT OF 

WHITE gUARTZ. 

Division II. 

C»t. No. 828», U.S.N.M. 



Fig. 138. 

TRIANGULAR ARROW- 
POINT OF PALE GRAY 
FLINT, WITH CONVEX 
BASE. 

St. George, Washington 

County, Utah. 

Division II. 

4ixl|xj. 

Cat. No. 20991, U.S.N.M. 
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with sbarp, smooth point and edges. These appear mostly on the 
Atlantic coast. 

Fig. 136 is one of those elegant and minute arrowpoints which have 
made Oregon renowned in the world of archaeology. It is dark-brown 
jasper, is triangular in form, with long, tapering point. Its edges are 
very slightly concave, but the base is so deeply concave that the 
corners form long, slender barbs. Other specimens from the same 
locality have notches on the edges near the base, by means of which the 
sinew or cord fastens the head to its shaft, but this, and indeed none of 
the triangulars, have any such contrivance. 

Fig. 137 is one of the triangular forms from Massachusetts. It is 
rude and irregular on edges and base. 

Fig. 138, although with an elongated point, yet is to be classed as tri- 
angular. It is a marvel of flint chipping. Four and a quarter inches 
long and 1| inches wide, it is nowhere more than one-eighth of an inch 
in thickness. This is as thin as any specimen can be expected. The 
base of this specimen is slightly convex; the edges are nearly straight. 
They and the i>oint are fine and sharp. 

Some of the specimens from the Pacific coast, figured in leaf-shaped, 
Class G, are as thin as this, but, as described, this was their natural 
thickness. They were separated from each other by a deposit of extra- 
neous matter. This specimen is not of such formation. It has been 
wrought out of a solid block of flint, and was eflFected by those broad 
and thin flakes so often found, running from the edge, the point of pres- 
sure, to the center, widening into the form of a shell, and reducing the 
thickness of the implement almost as much at the center as at the edge. 
This system is the perfection of flint chipping. It shows a high degree 
of manual dexterity, and is one of the lost arts, for no workman 
known in historic times has been able to reproduce it. 

DIVISION III— STEMMED. 

The author has not made this class dependent upon the lines of 
the edges or bases of these implements; thoy may be either convex, 
straight, or concave, and neither of these will have any eflFect as to 
which class the implement is to be assigned. He has considered that 
it made but slight difference to the primitive hunter or warrior when 
about to use one of these implements, either as an arrowpoint, spear- 
bead, or as a knifC) whether it should be convex, straight, or con- 
cave, provided the point was sharp and the cutting edge keen and 
smooth. If to be used for piercing, the desideratum was a sharp point, 
the shape of the edge had no effect and was of no interest, and if 
as a knife and the edges to be used saw fashion, back and forth, it 
made little difference whether that edge should be concave, straight, 
or convex. As all stemmed implements presuppose a handle or shaft 
which incloses the stem, it makes equally slight difference whether 
the base of that stem should be concave, straight, or convex; there- 
NAT MUS 97 58 
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fore the author has not allowed any of these distinctions to influence 
his classification. 

That these different classes and the forms on which they depend 
should overlap and run into one another would seem inevitable, thus 
making it sometimes doubtful to which class the implement should 
belong, and even diflicult to decide correctly. The classification which 
is proposed, and indeed any classification which can be made is, as 
before stated, rather for the convenience of the modern student than 
from any intention of the primitive maker or user of these implements. 
VVhile there may have been workshops which turned out certain forms of 
implements more than others, and while certain forms are found in 
given localities in gn*ater numbers than in others, yet does not think 
that this was always the result of a well-defined intention on the part 
of the maker. If an arrowjwint, intended to have a convex edge, should 
by an unlucky stroke or an unintentional break -be spoilt for that shape, 
it could still be remodeled and the edge made straight instead of con- 
vex, or concave instead of straight. So, also, that which was intended 
as a barbed arrowpoint, if one of the barbs should be broken, the barb 
on the other side could also be chipped ofl" and the implement be made 
shouldered, but not bai bed ; and so on in other instances. 

The author has bethought of what he considers a good illustration of 
the differences in these implements. In the show window of a modern 
shoe store will be seen shoes of every imaginable shape, size, kind, and 
variety; no two pairs of them are alike, running the entire range from 
large to 8mall,from coarse to fine, from high to low, from thick to thin, 
from costly to cheap; yet they are all shoes, and all intended for the 
same object of foot wear. The workmen may all make the same kind 
of shoes or make different kinds at different times, yet they surely 
are all shoemakers.. So it was with the arrow makers and the arrow- 
points which Ihey made; the difference in the arrowpoints may have 
been produced partly by the fashion of the locality, by the taste and 
ability of the workmen, or by the possibilities of the material; what 
may have been intended for one kind of arrow|>oint may, by reason of 
the refractory material, have been changed to another, and the same 
workmen in the same workshop may, without having seriously intended, 
and perhaps without giving a good reason in every case, have produced 
nearly every kind of arrowpoint. 

If the author made a separate class for every change in detail, he 
would have an infinite number of classes with infinitesimal differences. 
He has preferred to ignore these, make his divisions broad and plain, 
and temporize with the overlapping forms. 
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Stemmed Arrowpoints, Spearheads, or Knives. 
ClasH A. 

QUARTZITK. 

(Cat. No. 34247. TT.S.K.M. Truro, BamsUble County, Maaiiachusef to. A. R. Crittenden.) 
Porphyry. 

(Cat. Ho. 61428, U.S.N.M. La Paz, Lower California. L. Belding.) 
QUARTZ PORPHY'RY. 

(Cat. No. 18100, n.S.N.M. Rhode Island (from a cache>of 100 nimilar olijecta. J. H. 
aark.) 

Black Quartz Porphyry. 

(Cat. No. 32183, U.S.y.M. Kecseville, EBsex County, New York. A. W. White.) 

Mottled Brown Obsidian. 

(Cat. No. 21872, U.S.N. M. Hnpa Indian Reservation. Stephen Bowers.) 
QUARTZITR. 

(Cat. No. 6111, U.8.N.M. District of Colnmbia. Mrs. M. H. Schoolcraft.) 

Chalcedony. 

(Cat. No. 34417, F.S.N.M. Plantersville, Morehouse County. Iowa. Dr. B. H. Brodnax.) 
Argillitk. 

(Cat. No. 19371, U.S.N.M. Trenton, New Jersey. Dr. C. C. Abbott.) 

White Quartz. 

(Cat. No. 19008, U.S.N.M. GHffln, Spaulding County, Georgia. W. F. Bailey.) 

Brown Jasper. 

(Cat. No. 34861, U.S.N.M. Island in Susqnehannah River. F. G. Gailbraith.) 

Opalescent (Ihalcedony. 

(Cat. No. 29683, U.S.N.M. San Miguel Island, California. Stephen Bowers.) 

White Quartz. 

(Cat. No. 6443, U.S.N.M. Farmingdale, Queens (bounty. New York. J. C. Merritt.) 

QUARTZITE. 

(Cat. No. 1275, U.S.N.M. Farmingdale, Queens County, New York. J. C. Merritt.) 

White Quartz. 

(Cat. No. 139271, U.S.N.M. District of Columbia. S. V. Proudfit.) 
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Fig. 139. 
STKMMED AKROW- 
POINT OF POHPHV- 
BITIC FEL8ITK, LOZ- 
ENGE-SHAPBD. 

La Paz, Lower Cali- 
fornia. 

Division ni, Class A. 

Cat. No. 614W, U.S.N.M. 



These iinplemeuts are usuully small. They are tlie simplest in form 
and, for the most part, rudest in execution ; yet this is no signification 
that they were the beginnings or that there was an evolution from this 
to the more elaborate forms. This simplicity and rude- 
ness may be accounted lor in divers ways. The re- 
fractory material may have had something to do with 
it, also the rapidity with which they were reijuired to 
be made and the unskillfulness of the arrow maker. 
They may have been mnde during his apprenticeship; 
he, who in his beginning made these simplest and 
rudest implements may have so acquired the art as 
afterwards to make the finest and most delicate. 

These form Class A, the first of the 
division of stemmed arrowpoints. 
The existence of a stem implies its 
insertion in a shaft or handle; there- 
fore there can be little or no doubt 
that these were intended to be thus 
used. 

Fig. 139 is one of the largest, as it 
is one of the best in workmanship, of its class in the 
U. S. National Museum. , It is of porphyritic material, 
and comes from Lower California, therefore it affords 
no standard of comparison; for the 
types of implements in that country 
areditfereut from those in other parts 
of the United States. It is lozenge- 
shaped, is so regularly pointed at both 
ends that it is uncertain which end 
was point and which was base. 

Fig. 140 comes from Massachusetts, 
is similar in form, with its sharp point 
and base, and, curiously enough, is also of porphyritic 
material. These sharp-pointed bases of the class are 
unusual, if not rare, in any part of the United States. 
The more usual form of lozenge shape is shown in fig. 
141, which is of quartz, and comes from Charles County, Maryland. 
The refractory character of this material may account largely for the 
predominance of this simple form and mdc style of arrowpoint. It is 



Fig. 140. 

8TBMMED ABBOW- 
POINT OF POBPHY 
BITIC FELSITB, LOZ- 
B>'OE- SHAPED. 

Edgartown, Dulces 
County, Massachu- 
setts. 

Division III, Class A. 
2|xl4x|. 

Cat. No, 18103, L'.S.N.>1. 




Fig. 141. 
STEMMED ARBOW- 
POINT OF WHITE 
QUABTZ, LOZENGB- 
8HAPED. 

Division III, Class A. 

C»t. No. 6897, U.S.N.M. 
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Fig. 142. 

STEMMED ARROW- 
POINT, LOZBNGE- 
8HAPBD. 

East Windsor, Hart- 
ford County, Con- 
necticut. 

Division m, Class A. 
lixixi. 

Cat. No. 6084, U.S.N.M. 



inordinately thick compared with its width. It is three-fourths of an 
inch wide and five-sixteenths thick, nearly one-half. The leaf-shaped 
implements whicli have been described were five or six times greater 
in width than thickness. 

The lozenge -shaped arrowhead with a rude bat 
pointed stem without shoulders would appear impossi- 
ble to fasten firmly in an arrow shaft by means of 
ligatures, which suggests that some kind of gum or 
adhesive substance was used to make it fast, though 
the author does not know that any such specimen has 
been found showing traces of gum. Because of the 
great size and rudenesa of the base 
of some of these implements, they 
may have been too large to receive 
the small arrow shaft and so may 
have required comparatively large 
and heavy handles. Thus, despite 
their small size as a class, they may 
have served as spears or possibly 
knives — who knows ? This is purely conjecture, based 
upon the appearance of the implement itself, and is 
liable to be overturned by the discovery of any new 
fact concerning it. 

Fig. 142, still lozenge-shaped, has 
no shoulder, but has a rudimentary 
base. The arrow maker has not, as 
in the former instance, worked the 
base to a point, but has left it one- 
fourth of an inch in width. This speci- 
men is from Connecticut, is of the 
dark-gray flint common to that State, 
and is a fair sample of the average size of this class 
of arrowpoint. 

Fig. 143 is of black flint from New York, of larger 
size than usual, but Carries with it the simplicity of 
form and rudeness of manufacture mentioned of the 
others. The stem is still lozenge-shaped, no shoulder, 
and again the rudimentary base which here is about 
one half an inch thick. 

Fig. 144 is a specimen from Tennessee which merely repeats the 
I)eculiarities of the former specimens. 



Fig. 143. 

8TBSUIED ABBOW- 
PODTT, LOZBN6B- 
8HAPBD. 

Keeseville, £ b a e z 

County, New York. 

nivision in, Clasa A. 

3|xlAxA. 

Ckt. No. aiSS, U.S.N.M. 



Fig. 144. 

STEMMED ARROW- 
POINT OF PALE GRAY 
FLINT, LOZBNOE- 
HHAPED. 

Division III, Class A. 
2ixlxf. 

Cat. No. 67998, U.S.N.M. 
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Stemmed Arrowpoints, Spearheads, or Knives. 

CUisB B. 
Fig. 1. Chert. 

(Cat.No.6802,U.S.N.M. Ohio. J. H. Devereax.) 

Fig. 2. Rough Ironstone. 

(Cat. No. 7007, U.S.N.M. Dennysville, WaBhington County. Maiue. Bei^Jamin LIdcoId.) 

Fig. 3. Argillitb. 

(Cat. No. 18004, U.S.N.M. Conneoticnt. J. H. Clark.) 

Fig. 4. Dark gray Flint. 

(Cat No. 19366. U.S.N.M. Mineral Springs. Arkansas. Dr. E. W. McCreary.) 

Fig. 5. Whitk Chert. 

(Cat No. 90307a, U.S.N.M. Boone County, Missouri. G. W. Cleniento.) 

Fig. 6. Quartzitk. 

(Cat. No. 748, U.S.N.M. District of Columbia. James Webster.) 

Fig. 7. Argilutb. 

(Cat No. 137563, U.S.N.M. Trenton, New Jersey. Thomas Wilson.) 

Fig. 8. White Flint. 

(Cat No. 59473, U.S.N.M. Hancock County, Illinois. M.Tandy.) 

Fig. 9. Palb-brow.\ translucent Chalcedony. 

(Cat Na 59002, U.S.N.M. Pueblo of Taos, New Mexico. Capt M. Wheeler. V. S. 
Geological Survey.) 

Fig. 10. QUARTZITE. 

* (Cat No. 139253, U.S.N.M. District uf Colnmbla. S. V. Proudflt) 

Fig. 11. Black Obsidian. 

(Cat. No. 34564, U.S.N.M. Stockton. San Joaquin County, California. L. Belding.) 

Fig. 12. Pink Chert. 

(C:at. No. 430S2, U.S.N.M. Stockton, Ci^ifornia. L. Belding.) 

Fig. 13. Greenish-black Funt. 

(Cat No. 42660, U.S.N.M. San Joaquin County, California. L. Belding.) 

Figs. 14, 15. Straw-colored Funt. 

(Cat No. 136960a, 6, U.S.N.M. Labette County, Kansas. W. S. Hill.) 

Fig. 16. Gray Flint. 

(Cat No. 17493, U.S.N.M. Maysrille, Mason County, Kentucky. J. W. Pearce.) 
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CLASS n. — HHOULDKRKD BUT NOT HARBKD. (Plate 34.) 




Iniplements of this class are more numerous than those of any 
other division. There is this pronounced difference between them and 
any others we have described. The implements liave two parts with 
different functions: (1) the blade which com- 
prises the point and edges, and is for piercing or 
cutting, and (2) the stem, for insertion in a 
shaft or handle. 

We can not imagine the 
use of the stem to an ar- 
rowpoint or spearhead 
which would not be in- 
tended for insertion in a 
shaft or handle. The leaf- 
shaped may or may not 
have been inserted in a 
handle; many of them we 
know were not. It was the 
opinion of Dr. Rau that in 
certain specimens the base 
had served as a chisel or 

scraper. But the stem had no other function 
than for insertion in a shaft or handle. This 
function was subject to great variations, and, as 
we shall see, there were many kinds of stems 
and great variability in the mode of attachment. 
Fig. 145 is one of the few specimens of ancient 
arrowheads found attached to its shaft or handle. 
It comes from the peat moss of Giessboden, Switz- 
erland, and is figured in Keller's Lake Dwellings.' 
The handle is broken so that it is uncertain 
whether the implement was arrow or knife, but 
the bast or fiber with which it was lashed is still 
discernible. Similar specimens have been found 
occasionally in Ireland and in Germany. 

Figs. 146 and 147 are the simplest and most pronounced of Glass 
B, stemmed and shouldered, but not barbed. The stem is straight, 
with parallel edges and straight basej the shoulders are square and at 



Fig. 145. 
l>BEHISTOKIC 8TONE ARBOW- 
POINT IN8VBTBD IN SHAFT AND 
TIKD WITH FIBBB. 

Found in peat-moss of Giess- 
bmlon, Switzerland. 



Fig. 146. 

STEMMED ABROWPOINT OF 
BLACK FLINT, SHOULDERED 
BDT NOT BARBED. 

Plainfield, Windham 

County, Conuecticat. 

Division III, Class B. 

5Sx2ix|. 

cm No. ItMMM, ir.S.N.M. 



1 Volume II, Plate XXXIX, No. 15, lYom which it is reproduced in Evans's Ancient 
Stone Implements, p. 364, fig. 343. 
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right angles to the stem, and so give it ahnost a triangular appear- 
ance. The e(l|[»:*'» ai© convex and symmetrical, and the point on the 

median line. They are from 3 to 
5 inches long, and inserted in 
a proper shaft would make a good 
spear or lance, which in the hands 
. of a strong and active man would 
f bea most effective weapon. Many 
I of the implements, all those of 
Class C, seem to have been shoul- 
dered with the idea of makin*^ a 
barbed weapon, but the first in- 
tention was to make a stemmed 
weapon. 

Fig. 148 is impure flint border- 
ing on chert or hornstoue. The 
implement is rude and thick, the 
edges are rough and untrimnied, 
and the flakes have been large and 
coarse. Whatever of this may be 
charged against the material, it is certain that it might have been better 



Fig. 147. 

8TK>fMKI> AiCI:(>\Vf>OINT(>K 
GRAY FLINT, hHOlI.- 
DRKKD BUT N< )T B A IIBED. 

Kingston, Wn8liin;;tou 

County, Kliode iHland. 

Division III, Clasi- B. 

3g X 2 X i. 

<;»i No. is(t.'..j, r.s.N.M. 



Fig. 148. 

vrEMMKD ABROWPOINT, 
SHOILDEKKU BIT NOT 
BAU:iRI>. 

Groveport, Franklin 
Coiintj', Ohio. 

Division III, Class B. 
3ix2x4. 

rm. No. 7fi7H. U.S.N.M. 



skill, and, there- 
pleted specimen, 
extremely rough 
may be good, 
the base con- 
square, are at an 
far beyond the 



finished with more time and greater 
fore, we must consider it as an iiicom 

Fig. 149 is of hard gray slate. It is 
in its chipping, although the outline 
Its stem is straight and parallel, 
cave, the shoulders, instead of being 
upward angle, the corners project 
edges so that they have the ap- 
pearance of barbs projecting hori- 
zontally and not perpendicularly. 
They never could have been intended 
to serve as barbs and i)revent the 
extraction of the weapon from the 
pierced flesh. The edges beyond 
the corners or barbs are nearly 
straight, but slightly convex at 
the point. The workmanship is so 
rude and the lujiterial so refractory 
that it is with difficulty one can 
discover the flakes by which it was 
worked. 

Fig. 150 is of white quartz from 
Long Island, New York. The mate 
rial is in abundance, wrought into oval scrapers, and found in the shell- 
heaps on the eastern end of Long Island. Its stem and base are 



Fig. 149. 

STEMMED ABROWPOINT 
OP GREENISH - GRAY 
HARD 8LATE, SHOUL- 
DERED BUT NOT 
BARBED. 

Georgia. 

Division III, Class B. 

Hx2xiV 

Cat. No. 1»&65, U.S.N.M. 



Fig. 150. 

BTRMMBD ARROW. 
POINT, SHOULDERED 
BUT NOT BARBKD. 

Southold, Suffolk 
Couuty (Long Is- 
land), New York. 

Divi8i<niIII.C1aa8B. 
2xlix4. 

cm. No. J1J08, U.S.N.M. 
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Fig. 152. 

8TBMMED AREOW- 
POI.NT, SHOULDERED 
BUT NOT BARBED. 

New Braimfels, Co- 
mal County, Texas. 
DivisioDlII.ClaasB. 

Cat. No.SIlM, n.S.N.M. 



Fig. 151. 

STEMMED ARROW- 
POIMT, SHOULDERED 
BOX NOT BARBED. 

Tennessee. 

Division Iir, Class B. 

24xlxA. 

Cat. No. 8338, U.S.N.M. 



straight, the shoulders are slight and unsymmetrical, while the edges 
are straight and come to a point. Tiie implement is exceedingly thick, 
the base being more than half as thick as it is wide. 
The workmanship is rude; one can scarcely see where 
any flakes have been struck oft*, and it would seem to 
have been broken to its present shape by blows given 

at random. We must remodel our i 

ideas in regard to arrow shafts if we I 

would have this implement inserted I 

therein, whether to be fastened by 
ligatures or gum. It is probably 
unfinished. 

Fig. 151 is somewhat the same form 
as those just described, but its work- 
manship is better. It has been fairly 
well chipped, the flakes taken off are 
easily recognizable, and the edges all 
around are fairly smooth and sharp. 
It is of reddish jasper. The stem is straight and paral- 
lel, the base is straight, the edges from the base to the 
blade are slightly concave, forming the shoulders; 
while those from the shoulder to the point are convex. 
Fig. 152 is of whitish flint from Texas. It is rude in 
its manufacture, quite thick com- 
pared with the width, the stem is 
straight, the base slightly con- 
cave, the shoulders but little more 
than rudimentary, and altogether 
it serves to emphasize the diffi- 
culty of inserting these imple- 
ments in a shaft in such manner 
as to serve as arrows. 
j Fig. 153 is of bluish chalcedony 

^ from Louisiana. It is much finer 

and better made, thinner compared 
with the width, and would be 
much easier inserted in an arrow 
shaft or handle. Its stem is taper- 
ing, the base straight, the shoulders indefinite, the 
edges convex and coming together form a point. 

Fig. 154 has the edges of its blade straight and 
not convex. The point and corners are somewhat 
rounded ; it is shouldered but not barbed, the stem 
is expanding, and the base is slightly concave. 
Its size, length, and width, compared with thickness, place it on the 
border between an arrowpoiut and a spearhead. 



Fi^. 154. 

STEMMED ARROWPOINT OK 
PALE GRAY PLINT, SHOUL- 
DERED BUT NOT BARBED. 

St. Mary County, Mary- 
land. 
Division III, Class B. 

Cat. No. 1«185, U.S.N.M. 



Fig. 153. 

STEMMED ARROW- 
POINT, SHOULDERED 
BUT NOT BARBED. 

Plantenville, More- 
bouse Couuty, 
Louisiana. 

Division ni, Class B. 
2JxUx|. 

C«t. No. .34407, U.S.N.M. 
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Fig. 165. 

STTEMMED ABROW- 
POINT OF YELLOW- 
ISH-BROWN JA8PBR, 
SHOULDERED BUT 
NOT BARBED. 

Susquohanna River, 

Pennsylvania. 
Division III, Class B. 

Cat. No. S48«1,U.S.N.M. 



Fig. 156. 

STBMMBD ARBOW- 
POINT OF YBLIjOW- 
I8H-OBAY FLINT, 
SHOULDERED B UT 
NOT BABBBD. 

Brownsville, Licking 

County, Ohio. 

Division ni, Class B. 

Uxlxf. 

Ct. No. 19487, U.S.Pr.M. 



Fig. 155 is similar to fig. 151, just described. Tbongh widely K«p 
arated by distance, the former coming from Tennessee, the latter from 
Pennsylvania, they have great resemblance. Both are 
of jasper, with apparently the same style of workman- 
ship. The base, stem, and shoulders 
of the latter are much the same as 
the former, except that they are ac- 
I centuated. The stem is narrower, 

its lines more concave or slightly 
more expanding toward the base, 
where they form comers of an acute 
angle. The base is slightly concave 
where the other is straight. The 
implement is the same length as fig. 
151, though narrower and thinner. 
Fig. 166 is from Ohio. It, like 
the former specimen, is fairly well 
chipped, flakes plainly to be seen, 
and the edges and point compara- 
tively smooth and sharp. The stem 
is straight, its edges parallel, and the 
base straight and square. The shoulders are formed 
after the same manner as fig. 151, preceding, and simply swell out so as 
to make a more pronounced shoulder than in that specimen. The edges 
are convex and coming together form the point. 

Figs. 157 and 158, the former from Tennessee, the 
latter from Massachusetts, are almost identical in form. 
The former is of gray, the latter of black flint. With 
exceptions of material, color, and size, they are the 
same. If they were to be compared 
by form only, scarcely anyone would 
be able to detect a difference between 
them. Their edges are straight and 
come directly to a point. Their shoul- 
ders are horizonal, not barbed; the 
notch which forms the stem is con- 
cave and carried to the base of the 
stem ; the base is square and dressed 
to a smooth edge so that it can be 
inserted in a split arrow shaft, while 
the notehes on either side afford excellent supports 
for attachment by ligatures. 

Fig. 159 has a stem similar to figs. 157 and 158. The 
notch which forms it is concave, extending from shoul- 
der to base and making an expanding stem with convex base. The edges 
are convex and, converging symmetrically, form a medium sharp point. 



Fig. 167. 

STEIOfED A BROW- 
POINT, 8HOULDBRBD 
RUT NOT BARBED. 

Lincoln Connty, Ten- 
nessee. 
Division III, Class B. 
2Jxlxi. 

C«t. No. «11W, r.S.N.M. 




Fig. 158. 

STEMMED ARROW- 
POINT, KHOUI.DERBD 
BUT NOT BABBED. 

South Dennis, Barn- 
stable County, 
Massachusetts. 

Division in. Class B. 
l«x|xi. 

Cmi. No. 180&6, U.S.N.M. 
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Fig. leo. 

STnCMKD ARROW- 
POINT, SHOULDBRED 
BUT NOT BARBED. 

Divisionlll.CIaMB. 
2|xlz|. 

CW.No.»7W,U.S.N.M. 



Fig. 159. 

STEMMED ARROW- 
POINT OF BLUISH 
CHALCBDONir FLINT, 
SHOULDERED BUT 
NOT BARBED. 

Ohio. 

Division III. Claiw B. 

24xlixA. 

Cat. No. 1M82, U.S.N,M. 



The next two specimens (figs. 160, 161), while having stems shoul- 
dered and not barbed, belong to ('lass B, but represent a marked differ- 
ence from the former specimens. While the edges of 
the stem are straight and parallel, the base is convex. 
No reason has ever been given for this pecnliarity, but 
it is a noticeable one and involves 
another even less explainable. Why 
the stem of an arrowpoint inten<led 
for insertion in a shaft should be 
made convex instead of straight or 
concave, is a matter of but slight im- 
portance and need in itself excite no 
curiosity; but all bases of stems 
which are convex have been worn or 
rubbed, or in some way made smooth. 
They have not been polished or ground 
ui)on the sides, but have been oper- 
ated in a reverse manner against the 
edge 'of the base, and have made it 
blunt and smooth and not sharp. It would be beyond 
the author's province to say that this is universal, for 
no man could have had sufficient experience to justify such a statement, 
but in the U. S. National Museum thousands of such arrowpoints have 
been tested and 90 per cent or more of them have been 
found to be 4n this condition. No 
explanation has ever been given, nor 
has any been suggested. It is more 
marked in the cases of leaf-shaped 
implements which have been trans- 
formed into stemmed arrowpoints, 
leaving the convexity of the base un- 
changed. The ]X)ints and edges seem 
to have had no share in the operation 
and they continue rough and sharp. 
Fig. 160 is of yellowish jasper, comes 
from Lincoln County, Mississippi, and 
is doubtless from the same jasper 
quarry which furnished the great 
number of jasper beads found there 
in a workshop by Mr. Keenan and de- 
Fig. 161 is the same form as the pre- 
ceding. It is of white flint from Illinois, and is much 
finer and more delicate than the jasper one, but it has 
the convex base, the smoothed condition of which is quite perceptible. 
The next three figures (162-164) represent another form of base. The 



Fig. 161. 

STEMMED ARROW. 
POINT, SHOULDBRED 
BUr NOT BARBED. 

St. Clair County, Illi- 
nois. 
Division III, CIiwsB. 

Cat. No. I53«3, U.S.N.M. 

scribed by him. 



Fig. 162. 

HTBMMBD ARROW- 
POINT OF GRAY 
FLINT, 8HOULDKRBD 

^ BUT NOT BARBED. 

Edmondson County, 

Kentucky. 

DiviHion III, Class B. 

axlfxf. 

Cat. No. 6»847, U.S.N.M. 



■ Smithsoniau Report, 1877, p. 291. 
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Fig. 1G3. 
STEMMED ARROW- 
POINT, !«HOri.DEKKI> 
HUT NOT BAH II ED. 

Diviflion III. CIhhmB. 
2Xxlxi. 

C«t.No..s»il4,r..S.N..Nr. 



edges and i)oiiUs are the same as in other specimens. They are slioal- 
dered, but not barbed, and tlie stem at its base is the same as other 
stems; but instead of its edges being parallel and 
making a straight or square stem, they are convex 
and bring tlie base of the stem to a point. Fig. 1G2 is 
a good rei)resentative of this type. 
It is symmetrical; the chipping is not 
fine, but fairly well d<me; the base 
and shoulders are square, the stem 
contracting by convex edges, and the 
base pointed. Fig. 1(53 is from Ten- 
nessee, while the former is from Ken- 
tucky; but the material of both is 
the same quality of gray flint, and as 
the two States are contiguous, we 
may easily supi)ose that the American 
Indian who made these implements 
was not governed by State lines, and 
both points may have come from the 
same quarry. The base is pointed, made so by convex 
edges. Fig. 104 has the same contracted stem, but its 
edges are straight and not convex 
and its base is pointed. It comes 
from a locality far distant from the 
others, namely, California, showing 
that these forms were not confined 
to a given locality. It is well chipped, symmetrically 
formed, but has the projecting horizontal barb, as was 
described in fig. 149. It is long and slender, and 
couhl have i)enetrated the flesh of 
the game or enemy a distance of 2^ 
inches without interference from 
these horizontal projections. 

The type of which the author is 
now to speak has given him more 
trouble in its classification than any 
other, and yet he has concluded to 
classify it as a stemmed arrowpoint, shouldered but 
not barbed, and has put it in Class B. The blades 
may be thick or thin, wide or narrow, edges concave, 
straight, or convex, points sharp or blunt, and so 
through all the variations. The stem is formed by 
notches made in the edges near the lower end which, 
with the notch, forms the base of the arrowpoint. 

Fig. 165 is a representative of the type. It is of blac^k flint; its edges 
are convex, drawing gradually to a point; the base is straight and 



Fig 1«4. 

TKMMRD ARROW- 
POINT OF BLACK 
FLINT, HIIOULDERBD 
mTT NOT BARBED. 

Siin Miguel iHlancl. 
California. 

DiviHion III, Class B. 
?4xlxA. 

Cut. No. I674H, U.S.N.M. 



Fij:. 165. 

STEMMED A 11 KG W- 
POINT, HHOl LDEKKI) 
BUT NOT BARdKD. 

Ohio. 

DiviHionlll, Cla«8lJ. 

2| X I X i. 

Cat. No. 16-lsl, I'.S.N.M. 



Fig. 166. 

bTBMMBD A R ROW- 
POINT OP DARK OKAY 
FLLNT, BHOULDEBKD 
BUT NOT BARBED. 

Tennessee. 

Division III, Class B. 

Uxlxi. 

(mt. No. 8«3««i, r.S.N.M. 
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Fig. 167. 

STEMMED ARROW- 
POINT, SHOUI^ERBD 
BUT NOT BARBED. 

Division III, Class B. 

Cmt. No.Km, U.S.N.M. 



as wide as the broadest part of the blade. Its base is formed by two 
notches made in each edge opposite each other and forming, so far as 
concerns the edges, a groove around the implement which may have been 
atilized for fastening the arrow shaft by a ligature. These notches are 
about one- fourth of an inch wide and as much deep, and 
are distant from the base about one-fourth of an inch, so 
that they have been denominated in some other classi- 
fication as "notched on the edge near the base." This 
notching has left the base its original width and 
unchanged, as though the notches had not been made 
nor the implement transformed front a leaf shaped or 
possibly triangular arrowpoint into a stemmed one. 

Fig. 1G6 is much smaller tlian the former, but size 
does not seem to have affected tliis type of arrowpoint 
more than it has the others. The implement is sym- 
metrical, edges are convex, and the outline can be 
traced past the notches to the base, and, but for the notches, it would 
have been a leaf-shaped implement of Class B, pointed at one end and 
concave at the base. The notches are about one- fourth of an inch wide 
and deep, and the distance from the base is about three-eighths of an 
inch. We will see in the next class how, evidently, some of these 
stemmed arrowpoints were made from leaf-shaped implements, by the 
introduction of these notches. In the present case 
the notches are horizontal and form shoulders but not 
barbs. In the next class (0) they will be at an up- 
ward angle toward the center, their shoulders form 
barbs, and they pass into that class and are not further 
noticed in this. 

Fig. 167 is of gray flint from Ohio. It is rather 
small and has the same horizontal notches, smaller 
than those noticed before, but the outline of the leaf- 
shaped implement is more apparent in it than in the 
oihers. That it was originally a leaf-shaped imple- 
n)ent, transformed by the notches into a stemmed and 
shouldered arrowpoint, is satisfactorily shown from 
an inspection of the implement. It has the convex 
base which was referred to and described under tig. 
160 as polished or rubbed smooth on its edge. This 
peculiarity is wonderfully well represented in the 
specimen now under consideration. The edge of the 
base is blunt and smooth, while the edges and point 
of the blade are rough and sharp as any ever were. 
There are some peculiarities appertaining to the implements and objects 
of prehistoric man which, by reason of their repetition, have become 
accepted facts, the explanation of which has as yet defied all theories 
of the most inventive imagination. This is one. 




Fig. 168. 

STEMMED AllROWPOIXT 
OF WHITE JA8PBUT 
FLINT, 8HOULDBRED 
BUT NOT BARBED. 

W©i»t Bend, Waahing- 
ton Coanty, Wiscon- 
sin. 

Division III. Class B. 
Sxljxi. 

C«l.No. 3*2169, U.S.N.M. 
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Fig. 168, instead of being leaf-shaped as have been some of the fore- 
going, was a triangular arrowpoint. Its edges are straight, and, ap- 
proaching each other, form the point at an acute angle. The base is 
straight and square, but one-fourth of an inch above it toward the 
point are two notches, one on each side, about one-fourth of an inch 
each way, which transform it from a triangular into 
a stemmed arrowpoint. 

Fig. 169, while belonging to the same class, has the 
peculiarity of three notches on the edges instead of 
one, as in all former illustrations. It is much larger 
than any of the others, its edges are straight, or 
nearly so, and, but for the notches which transform 
it into a stemmed implement, it would be nearly a 
triangular one. The base is straight and at right 
angles with the median line, the notches are about 
one-fourth of an inch each way and separated from 
each other about one fourth of an inch. It would 
appear as though they might have been employed 
for three ligatures, or for ligature in three places, 
the farthest of which would be about 1 J inches from 
the base, thereby giving the handle that much more 
firmness and solidity in its attachment. 

A type of arrowpoint belonging to this class has 
been found and identified by Dr. Abbott, with such 
peculiarities as demanded at his hands a separate 
and extended notice, which he gave in Primitive In- 
dustry.' An illustration of this implement is shown 
in Plate 34, fig. 7. Dr. Abbott believes in the exis- 
tence in America, and especially on the Delaware 
River (the valley of the Delaware), of a Paleolithic 
civilization which, of course, antedated that of the 
Neolithic or American Indian civilization. All, or 
nearly all, the Paleolithic implements found in the 
glacial gravel of the Delaware River at Trenton, New 
Jersey, have been of argillite. It is his belief that this 
material was used principally by PaleoHthic man. The specimens un- 
der consideration are of argillite and much weathered, showing a high 
antiquity. They are now a light gray color, but originally and on the 
inside are coal-black. The stone of which they are made is hard, and 
they could be chipped to a sharp point and edge. Their chipping has 
been rude and the flakes comparatively large. They are long and 
narrow, their edges nearly straight, approaching until they form a 
point. The shoulders were nearly square, not barbed, the stem short, 
edges parallel, and base straight and square. Altogether it is rude 
and unattractive, but in its original condition of sharp point and 



Fig. 169. 

8TBMHBD ARROWPOINT 
OP BROWN FLINT, 
SHOULDERED BUT NOT 
BARBED. 

DennyBville, Washing- 
ton County, Maine. 
Division III, Class B. 
6ixl|xA. 

C»t. No. 7007, U.S.N.M. 



• See also Popular Science Monthly, XXII, 1883, p. 315. 
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Stemmed Arrowpoints, Spearheads, or Knives. 

aaas C. 
Fig. 1. Fine-grained Qcartzite. 

(Cat. No. 88339. U.S.X.M. De Soto, Vernon County, Wisconsin. J. D. Middleton.) 

Fig. 2. Dark-brown Chalcedony (cast). 

(Cat. No. 98340, U.S.N.M. Warners Landing. Vernon County, Wlaconsln. J. L. De 
Witt.) 

Fig. 3. Blue-gray translucent Chalcedony. 

(Cat. No. H803J, U.S.N.M. Mound, Putnam County, Ohio. J. R. Nisley.) 

Fig. 4. Brown Flint. 

(Cat. No. 173745, U.S.N.M. WiUiameon County, Illinois. H. C. Duvall.) 
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Stemmed Arrowpoints, Spearheads, or Knives. 

Class C 
Fig. 1. Lead-colorkd Funt. 

(Cat. No. 6150. r..S.N.M. Saratoga Countv. New York. (^ol. E. Jewett.) 

Fig. 2. Rose-tinted Quartzite. 

(Cat. No. 137027. U.S.N.M. Washington (;ouuty. Missouri. Dr. Charles Iran.) 

Fig. 3. Variegated Pink and Slate-colored Flint. 

(Cat. No. 7669, U.S.N.M. Groveport, Ohio. W. R. Lirap«rt.) 

Fig. 4. Gray Funt or Chert. 

(Cat. No. 172831. U.S.N.M. Ohio. W. K. Mooreheail.) 

Fig. 5. Blue-gray Chalcedonic Flint. 

(Cat. No. 7108. U.S.N.M. Mount Carmel. Illinoiri. Mr. Ridyway.) 

Fig. 6. Pyromachic Flint. 

(Cat. No. 31964, U.S.N.M. Montgomery County, Texas. Dr. J. L. Irish.) 

Fig. 7. Gray Flint. 

(Cat. No. 34681, U.S.N.M. McMlnnviUe. Teunesse*^. W. W. Phillips and Dr. T. M 
. Brewer.) 

Fig. 8. Gray Flint. 

(Cat. No. 8289, U.S.N.M. Tennessee. J. H.Devercux.) 

Fig. 9. YELLOWI8H Gray Chalcedonic Flint. 

(Cat. No. 1082U. U.S.N.M. Miluersville, Ohio. D. Thompson.) 

Fig. 10. Blue-oray Chalcedonic Flint. 

(Cat. No. 18084. U.S.N.M. Paint Litk. Kentuclcy. J. B. Clark.) 

Fig. 11. Opalescent Chalcedonic Funt. 

(Cat. No. 16231. U.S.N.M. Santa Barbara County, California. Paul Schumacher.) 

Fig. 12. Drab Flint. 

(Cat. No. 32440, U.S.N.M. Orange Coanty. Indiana. F. M.SyuinieN.) 

Fig. 13. Brown Funt. 

(Cat. No. 8230a, U.S.N.M. Tennessee. J. H. Devereux.) 

Fig. 14. Black Flint. 

(Cat. No. 34583. U.S.N.M. Sharpsburg, Maryland. A.P.Smith.) 

Fig. 15. Blue-gray Chalcedonic Flint. 

(Cat. No. 12681, U.S.N.M. Oregon. Paul Schumacher.) 

Fig. 16. Green Jaspery Funt. 

(Cat. No. 12682, U.S.N.M. Oregon. Paul Schumacher.) 
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edges it might have been a very effective weapon. Dr. Abbott asserts 
that the large proportiou of these impleinents are fouud in the alluvial 
soil in proximity to tlie glacial gravel at a depth that proves their 
antiqaity. Their number increases in proportion to the depth of the 
excavation for a certain distance, when they stop, while the Paleolithic 
implements proper continue to a greater depth. Dr. Abbott believes 
these implements to have been used as harpoons for the capturing of 
fish, and he cites, as evidence supporting his theory, the fact that they 
are nearly all found along the borders of the streams. He remarks 
the great similarity of these implements with those used for a similar 
purpose by the Eskimos, and cites corresiionding implements and fig- 
ures described by Sir John Lubbock.' He propounds the theory 
whether the Eskimos may not have been driven down by the glaciers 
and occupied the territory of New Jersey, New York, Connecticut, etc., 
or whether driven down or not, they may not, witli their present love of 
cold or for other reasons unknown, have dwelt near the foot of the 
glacier in these States and followed it up in its retreat north, until 
they came to occupy the present boreal region. It would seem to be 
indisputable that the territory around the feet of these glaciers was 
occupied by man, if it had not been prior to their descent. The imple- 
ments found in the Trenton gravels would seem to show this. If this be 
accepted, the question may be fairly asked. What became of this people; 
who are their descendants; and, after the retreat of the glacier and the 
exposure of the country north, what course of departure, extension, 
or migration did their descendants take? These theories are not yet 
demonstrated and may never be, but they are worthy of profound 
investigation and study. 

CLASS C. — SHOULDERED AND liARHED. (Pliltes .S5, "(i.) 




The prehistoric man did not, in his manufacture of these imple- 
ments, divide them into classes. The diflerent forms were made 
according to the possibilities of the material, the dexterity of the 
workman, and the exigencies of the situation. The classification is 
now made solely for the purpose of enabling us in modern times to 
describe and understand them. Class C comprises those which have 
stems, shoulders, and barbs. The difference between the present class, 
C, and the preceding, B, is that the shoulders in the former were hori- 
zontal, at a right angle or more than a right angle to the median line 



' Prehistoric Times, p. 503, fig. 218. 
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from the base upward. In tbe present class tbe point forming the shoul- 
der is brought downward toward the base, so that it forms less than a 
right angle to the me<lian line; this has the effect of making the shoul- 
der an acute angle, and this angle forms tbe barb. The implements of 
this class, taken in their entirety, may be of different forms; sometimes 
they may be loaf-shaped, sometimes triangular; they may have either 
convex, straight, or concave edges; the point may be sharp or blunt; 

tlie base may be concave, straight, 
or convex. All these may exist in 
this subdivision, provided they 
are stemmed, shouldered, and 
barbed. No argument is neces- 
sary to justify a class which in- 
cludes so many forms as those 
just mentioned. If a separate 
division should be given to each 
of these different forms when a<!- 
companied by barbs, the same 
should be done when without 
barbs. This would create so many 
divisions as to become unrecog- 
nizable and practically useless. 
This classification is based on the 
salient points of difference. 

The first illustration (fig. 170) 
presents a type of barbs by which 
. they can be known and recognized 
throughout the description. It is 
a magnificent implement, translu- 
cent dark-brown chalcedony, and 
was found in a mound in Vernon 
Ccmnty, Wisconsin. The figure 
is from a cast in the U. S. National 
Museum. The blade shows it to 
have been practically a leaf-shaped 
implement of Class B, one end 
pointed and the other convex. Whether it was originally thus, and 
afterwards transformed into a stemmed one, is unimportant and only a 
matter for conjecture. The notches have been made near the base, are 
V-shaped, and necessarily deep and wide ; they form the edges of the stem 
nearly parallel and make it straight, neither expanding nor contracting. 
The V-shaped notch causes the shoulder to descend so that its junction 
with the outer edge forms an acute angle, and this acute angle forms the 
barb of the implement. Tlie benefit of the barb in an arrowpoint or 
spearhead is that, having entered tlie flesh of the game or enemy, 
the barb prevents its withdrawal, as with the barb of the fishhook. 



Fig. 170. 

STEMMED SPBARHEAD, 8HOULUEHKD AND BARBED. 

Division III, Class C. 
7x4xA. 

Cwt, Cat. No. 9S340, U.S.N.M, (Original in ponroMlon of Dr. 
J. L. DeWltt.) 
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That this form was somewhat a matter of taste, and not always for the 
utilitariaD purpose mentioned, is apparent upon a glance at this illus- 
tration and the two following. In these three specimens the size of 
the implement is so great and, compared therewith, the bnrbs so smaM 
that they are insignificant in actual utility. The thrusting of either 
one of these large specimens into any 
known game or enemy would be suf- 
ficient to kill the animal independent 
of the use of the barbs or the with- 
drawal of the weapon. It goes without 
saying that these, and possibly one 
other in this class, were too large for 
any possible use as arrows, and per- 
haps as knives, and if they had any 
utilitarian purpose it could only have 
been as a spearhead. It is a matter 
for conjecture and investigation 
whether they might not have served 
for ceremonial purposes, or as some 
insignia of authority or command, as 
the staff of a marshal, the scepter of a 
monarch, or the mace in the House of 
Representatives of Congress. 

Fig. 171 is one of these remarkable 
implements. It is white or whitish 
translucent chalcedony, impure to be 
sure, but still fine enough with its 
extraordinary size to make it a mag- 
nificent implement. But for the barbs 
it would be assigned to the leaf-shaped 
Class B. Its edges are symmetrically 
convex and, converging, form the 
point. The notches forming the barbs 
have been made perpendicularly up 
ward from the base, and not, as nsual, 
horizontally from the edge. The 
notches are half an inch wide and 
three fourths of an inch deep; tliey 
leave the barbs to be three-fourths of 
an inch long, descending perpendicu- 
larly almost even with the base. The 
base is straight and square; the stem has parallel edges, is straight 
and not pointed. The whitish chalcedony, the material of this speci- 
men, is not rare in the locality in which this was found (8hreveport, 
Louisiana), although the mine or quarry from which the material conu s 
has, it is believed, uever yet been found. The author is the owner of 



Fig. 171. 

.•STEMMED HrKAKIIEAD OF WHITISH CHALCE 
DONY, 8HOULDKRB1) AND BARBED. 

Slirevoport, Caddo Cuuuty, Louisiana. 

Division III, CiasH C. 

91 K 3i X }. 

Cat. No. 100«5, U.S.N.M. 
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fourteen such implemeDts of the same material and the same general 
type, found in a cache in Pike County, Arkansas (see Plate 61), They 
were laid side by side, the edges overlapping and buried on the side of 



Fig. 172. 

8TBHMBD 8PBABHEAD, SHOULDERED AND BARBED. 

Crawford County, Wisconoln. 
DivisioD III, Clafls C. 

Cwt, Cat. No. 8»01«, U.S.N.M. 



the hill in the solid yellow clay. The erosion by rains and wash brought 
the surfiice down to them, and they were found slightly protruding. 
Fig. 172 is an enormous implement of the same class. The U. S. 
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National Maseum possesses only a cast of it, the original being in the 
possession of Mr. F. J. Miller, Prairie du Chien, Wisconsin. It is of 
brown jasi>er, and has been made from an immense flake of that mate- 
rial which has been struck off with a perceptible twist, as shown by the 
edge view accompanying. It is also rudely leaf-shaped, pointed at one 
end, the base nearly straight and square, the notc^hes forming the barbs 
being oval or shell-like and made in the edges, not disturbing the 



Fig. 174. 

STEMMED SPEARHEAD 
OF GRAY FLINT, 
SHOULDERED AND 
Fig. 173. BARBED. 

STEMMED SPEARHEAD OF GRAY McMinnville, War- 

FLINT, SHOULDERED AND BARBED. rCD Couilty, Ten- 

Saratoga County, Now York. ncssee. 

DivlBioD III, Claas C. Division III, Class C. 

6ix2|xA. 4ixUx|. 

Cat. No. 6159, U.S.N.M. C»t. No. UBSl, U.S.N.M. 



base, although coming within a qnarter 
of an inch of it. . 



Fig. 175. 
dMED SPEARHEAD, SHOULDERED AND 

Fig. 173, though large even for a spear- barbed. 

head, does not compare in size with the Division iii, class c. 

enormous specimen just described. It is ^^^ n!*«i84 u*s n m 

5f inches long, has somewhat the appear- 
ance of a leaf-shaped implement, although there is no evidence of its 
transformation. It is of flint and has been made from a nodule, the 
concentric bands of which are to be seen, the point of the base coming 
almost to the surface of the nodule. The edges are convex, the stem is 
slightly contracting, and the ba-^e is convex. The barbs are well pro- 
nounced and form an acute angle,* they have no relation to the stem, 
but are attached to and form a part of the blade. 

The blade is twisted from the right side at th^ base to the left side at 
I^AT Mus 97 59 
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Fig. 176. 

STEMMED ARROW- 
POINT OF GRAY 
KUXT, SHOULDERBD 
AND BARBED. 

OraDge County, Indi- 
ana. 
Division III, Class C. 
IJxiXiV 

Cal. No. 324J0, U.S.N. M. 




the point. The twist is about equal to the thickness of the implement, 

and arises, not from the natural shape of the flake, but by chipping the 

edges all from one side. Whether this twist would give the missile a 

rotary motion as it was discharged from the bow, is a 

question examined in the division of pecruliar forms, 

Class A, beveled edges, p. 931. 

Fig. 174 appears to have been one of the leaf-8bai>ed 
imi)lements of Glass B. It has a long, fine ])oiut, edges 
convex, base the same, with narrow notches in the edge 
near the base. The edge of the convex base has been 
ground down or worn smooth as de 
scribed in figs. 160 and 161 of Glass 
B, stemmed. Division III, p. 921. 

Fig. 175 has convex edges converg- 
ing symmetrically to the point, the 
base is slightly convex, while the 
notches which have made it into a 
stemmed and barbed implement are 
at the corners formed by the junction 
of the edges with the base. The V-shaped notches 
make the expanding base, and change the shoulders 
into barbs. This specimen is from a mound near 
Naples, Illinois, excavated by Mr. J. G. Henderson. 
The mound and the associated objects 
are described in the Smithsonian Re- 
port of 1882, where this is fig. 13 a (p. 
696). The material is translucent pale brown chalce- 
dony. This is the finest si)ecinien of flint chipping in 
the U. S. National Museum. There may have been 
others exceedingly fine and highly interesting, and it 
may be difficult to draw lines of com- 
parison between the various degrees 
of fineness, but the author has never 
seen anything showing a higher de- 
gree of mechanical art and manual 
dexterity in flint chipping. 

Fig. 176, though reduced in size, is 
of sufficient weight to give momen- 
tum to the arrow, and will probably secure greatest 
flight. Its edges are symmetrically convex and, con- 
verging, form the point. The base is slightly convex, 
while the notches which form the barbs are in the edge 
near the base. 

Fig. 177 has edges slightly convex, which come together at the point 
with a wide angle, making the implement of considerable breadth 
in proportion to its length. The stem is contracting and the base 




Fig. 177. 

8TBMMKD A R BOW- 
POINT OF PALI 
BROWN FLINT, 
8HOULDEBKD AND 
BARBED. 

S»nta Barbara 

County, Califoroia. 

Division III, ClaasC. 

llxlixi. 

Cst. No. ISrtl, r.S.N.M. 



FiR. 178. 

STEMMED ARROW- 
POINT OF DARKGRAT 
FLINT, SHOULDERED 
AND BARBED. 

Sharpsburg, Wash- 
ington County, 
Maryland. 

Division III, Class C. 

liiixA. 
CuU No. 84&88, U.S.N. M. 




Fig. 179. 
8TEMBIED ARROW- 
POINT, SHOULDERED 
AND BARBED. 

Oregon. 

Division III, Class C. 

Igxlxj. 

Ct. No. 1K80, U.S,N.M. 
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Peculiar Forms of Arrowpoints. Spearheads, or Knives. 

Class A. 
Fig. 1. Light-brown Flint. 

(Cat. No. 18800, U.S.N.M. Elkton, Giles Coanty. Tennessee. J. R. Irby.) 
Fig. 2. Bluk-gray Flint. 

(Cat. No. 13708, U.S.N.M. Perry County, Ohio. W. Anderson.) 

"ig. 3. Dakk Slatk-colorrd Flint. 

(Cat. No. 113«84, U.S.N.M. Flint Ridge, Licking Connty, Ohio. Gerard Fowke.j 

Fig. 4. LlGHT-GHAY FLINT. 

(Cat. No. 30175. U.S.N.M. MnKeosie, Carroll Cotlnty, Tennessee. K. H. Randall.) 

Fig. 5. LiGHT-GRAY FLINT. 

(Cat. No. 58134, U.R.N.M. Fayetteville, Lincoln County, Tennessee. C. S. Grigsby.) 

Fig. 6. Fawn-colorf.i> Funt. 

(Cat. No. 8239. U.S.N.M. Tennessee. J. H. Devereiix.) 

Fig. 7. Straw-colored Flint. 

(Cat. No. 99307, U.S.N.M. Boone County. Missouri. G. W. Clemens.) 

Fig. 8. Pale- yellow Flint. 

(Cat. No. 19965, U.S.N.M. Franklin, Williamson Coanty, Tennessee. W. M. Clarke.) 
Fig. 9. Fawn-colorkd Flint. 

(Cat. No. 98375, U.S.N.M. Lauderdale Coanty, Alabama. Frank Bums.) 

Fig. 10. Light Silver-gray Flint. 

(Cat. No. 97641, U.S.N.M. Monteur's Point, near Vinoennes. Indiana. Robert Ridgway.) 

Fig. 11. Lead-colored Flint. 

(Cat. No. 32645, U.wS.N.M. Mnrpbysborough, Jackson Connty, IIIinoiH. W. Anderson.) 

Fig. 12. Yellow Flint. 

(Cat. No. 171450, U.S.N.M. Waynesboro, Georgia. Dr. Roland Steiner.) 

Fig. 13. Reddish-brown Flint. 

(Cat No. 171450a, U.S.N.M. Waynesboro, Georgia. Dr. Roland Steiner.) 

Fig. 14. Brown Jaspery Flint. 

(Cat. No. 1714506, U.S.N.M. Waynesboro, Georgia. Dr. Roland Steiner.) 

Fig. 15. Dark Slate-colored Flint. 

(Cat. No. 171450«, U.S.N.M. Waynesboro, Georgia. Dr. RoUnd Steiner.) 
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pointed. The notches which have formed the barbs have been made in 
the base and not in the edge. They are V-shaped and are perpendicu- 
lar to the plane of the implement. The barbs continue on the line ot 
the outside edges, and the widest place is across their extreme points. 
The material is reported as pale-brown flint, but it has the peculiarity 
of a brilliant shining luster resembling the brightest patina. Whether 
it is really patina, or only vitreous material, the author has not been 
able to determine. The specimen is too precious to be broken in order 
to show its interior. 

Fig. 178 is barbed and, therefore, belongs to this class. It is broad- 
est near the point. Its edges are of irregular convexity; there have 
been some others of much the same form as this, but their edges have 
been straight where this is convex, and instead of a curve there was 
a distinct angle, but these are considered only the peculiarities of the 
workman and to have served no particular end, while their rarity will 
not permit their being assigned a division by themselves. 

Fig. 179 is one of the beautiful pale-green jasper specimens ot 
diminutive size, delicate stem, and long, projecting, finely pointed 
barbs, peculiar to the Pacific coast, coming mostly from Oregon. It 
appears much smaller than its dimensions given in the legend would 
indicate. This is caused by its delicacy and fineness. Italy produces 
the only arrowpoints which compare with those of the Pacific coast 
in these fine qualities. The reader is referred to Plate 36 for other 
specimens. 

DIVISION IV— PECULIAR FORMS. 

This division includes those specimens which have such peculiarities 
as distinguish and separate them from the standard tvpes. If the 
distribution of these specimens was general, or if they were found in 
numbers approximately equal with the others, they would themselves 
become standard types and each require a division of its own. It is 
because they do not belong to standard types, vnd are restricted in 
number or locality, that they are assigned to this division. 

CLASS A. — BEVELED EDGES. (Plate 37.) 




The blades of the ordinary arrowpoint are usually chipped from both 
sides so that the edges are formed on the central line, and a cross sec- 
tion is elliptical. This Class A is peculiar in that the chipping by 
which the edge is formed is all done from one side, and the edge is 
thrown or beveled to the plane of the other side. A cross section will 



Digitized by 



Googk 



932 



EEPORT OF NATIONAL MUSEUM, 1897. 



be rhomboidal, the two loiij? sides being the width, and the two short 

sides or edges being the thickness of the blade. 

It was for a long time l>elieved that these 
bevel-edged arrowheads were simply freaks 
of the workmen, and were without significa- 
tion or intention for particular purpose. In- 
deed that belief has not entirely passed away. 
Since beginniugthis paper the author, in order 
to demonstrate the truth of the matter, 
inaugurated <i series of experiments. Select- 
ing from the Museum collection a dozen or 
more representative specimens, he attached 
to each an arrow shaft, smooth, straight, with- 
out feathering, and the same size throughout 
Repairing with these to the top of the tower 
of the Smithsonian building, he began by 
letting them drop straight to the ground, 
carried only with their own gravity, and next 
launching them in the air in every direction. 
He found a universal rotation. He pushed 
his experiments further by arranging these 
specimens in a sort of clamp of wire, the 
ends of which erabrac^ed the ends of the arrow- 
points, care being taken to put the point of 
contact as near the center of gravity as pos- 
sible. Thus held, the susi>ended or clan]pi*d 
implement was free to rotate longitudinally in 
either direction on the application of the 
slightest force. This machine was then used 
by pushing it with its clamped arrowpoint 
rapidly through the water in a large tub, and 
it was discovered that the resistance of the 
water produced a rotary motion of the imple- 
ment. A more conclusive test was made at a 
machine shop where the arrowpoint, hung as 
aforesaid, was presented point foremost to the 
pipe of air from the drfving fan, when the 
current immediately set it revolving. When 
the force of the current was increased, it in- 
creased the rapidity of the rotary movement. 
When the arrowpoint was turned about so 
as to present its base to the current of air, no 

rotai'y motion was produced. 
These experiments were extended and continued to include any and 

every kind of bevel-edged arrowpoint and spearhead, always with the 

same result. It was obvious that the arrowpoint at rest presented to 



Fig. 180. 

PBCUUAB FOBM OF ARROWPOINT, 
WITH BBYBLBD EDGES. 

ElktoD, Giles County, Tennessee. 
Division IV, Class A. 

Nataral size. 
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Fig, 181. 

PECX7LIAB FORM OF 
ABBOWPOINT, WITH 
BEVELED EDGES. 

TeDDessee. 

DlTision IV, Class A. 

Sixljxi. 

Cat.No.M39,U.S.N.M. 



a rapidly moving current of air would have the same effect as an 

arrowpoint shot from the bow. Most of the specimens of bevel-edged 

arrowx>oiuts and spearheads are chamfered one way, so that the 

movement usually was from right to left, contrary to 

the motion of the sun. All specimens of this kind 

employed in our experiments had that rotary motion 

from right to left A few specimens, however, are 

made with the bevel the other way, and when they 

were presented to the current of air their rotary 

motion was in the opposite direction. 

It is proper to add that these experiments were 
pushed to such extent and in such number, with 
such repetition of the same result, as to be conclusive 
that, whatever may have been the intention of the 
maker of the arrowpoints, the fact was that in their 
flight through the air the beveled 
edges produced the rotary motion. 

While it would appear that this 
rotary motion must have been in- 
tended by the arrow maker when he 
made the beveled edge, yet the diffi- 
culty of solution of the problem why he made it thus 
is much increased when we consider the greater ease, 
the less labor, and the increased facility with which 
he might have accomplished the same rotary motion 
by. twisting the feathers on the arrow shaft. Yet we 
find tliis exceeding rare ; out of a thou- 
sand aiTo w shafts in the U. S. National 
Museum not more than a dozen have 
been found with twisted feathering. 
The bevel-edged arrowpoint is pe- 
culiar in its distribution. It is con- 
fined to the interior and southern United States. 

Fig. 180 (Cat. No. 18800, U.S.N.M.) is one of these 
bevel-edged arrowpoints, which, on account of its size, 
form, and definitely beveled edges, has been chosen 
and is here represented full size as a charjvcteristic 
bevel-edged weapon. It is of light-brown flint and 
comes from Elkton, Giles County, Tennessee. Its base 
is convex and smoothed, as usual. It is notclied, 
shouldered, and barbed and, but for the peculiarity 
of its beveled edges, would be placed in Class C, 
Division III. 

Fig. 181 is the size of the average arrowpoint. It is 3J inches long, 
14 inches wide, and from this size they descend to the smallest. The 
edges of this specimen are nearly straight, the base is concave, and the 



Fig. 182. 
PECULIAB FOBM OF 
ABBOWPOIHT, WITH 
BBVBLED EDGES. 

Point Lick, Kon- 

tacky. 

DiviaionlV.ClaBHA. 

24xlixA. 

Cat. No. 18084, U.S.N.M. 



Fig. J 83. 
PECULIAB FORM OF 
ARROWPOINT, WITH 
BUVELED EDUE8 

Lon isvillo, Ken- 
tucky. 
DiviHion IV, ClaRS A. 
2Jxlgxg. 

C«t. No. 19*16, U.S.N.M. 
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notches wbicli form it are made in the edges near the base. The angle 
of the shoulders form the usual barb ; the projecting corners of the base 
may also form another pair of barbs. If the arrow shaft used on this 
specimen should be small in diameter, the points of the base would 
project beyond it, and thus form a double set of barbs. 

Fig. 182 has the appearance of gray flint, but it is of translucent 
crystalline structure, and an inspection identities it as chalcedony or 
chalcedonic flint. Its edges are curved, a union of concave and eon- 
vex, making tjiem slightly ogee. The base is straight, the barbs are 
long and thin, and, what is rare, are nearly the same size their entire 
length. The notch which forms them begins at the corners of the base 
and edge and, ascending at an angle of about 45 degrees toward the 
center of the implement, is one-half an inch long and only one eighth 
of an inch thick or wide. 

Fig. 183 is from Kentucky, gray flint, stemmed, shouldered, and 
barbed, and twisted to the left. The specimens of this class average 
from one-fourth to three-eighths of an inch in thickness, and are of 
all sizes and lengths. Keference is made to Plate 37 for other specimens. 

Eev. J. G. Wood,* author of The Natural History of Man, describes 
arrows with a rotary motion, which he Fays are used with tbeblowgun: 

Kotary motion was comniuDicated to the arrows iu their fliglit by attaching to 
their lower ends two feathers — one from the right wing, the other from the left wing 
of a bird — which acted obliquely against the air and thus imparted the rotary motion 
required. 

CLASS B.— SERRATED EDGES. (Plate 38, fig8. 1-9.) 





Fig. 184. 
PECUUAB FORM OP 
ARKOWPOINT, WITH 
8BBRATKD EDGES. 

Oregon. 
Division IV, Cla«8 B. 

Cat. No. 12716, U.S.N.M. 



These may be ul the usual types as 
to form, stem, barb, etc., but the ser- 
rated edge is a peculiarity sufficiently 
marked to prevent their being as- 
signed to their respective types. The 
edges are jagged like sawteeth, and 
the serrations about the same size 
and frequency as a moderately fine 
handsaw. They are not the result of 
hazard in chipping, but are made by 
pressure with a pointed flaker exerted 
on the edges from alternate sides and 
at intervals, and are done with a 
purpose. 



Fig. 185. 

PECUUAB FORM OF 

ARKowpoiKT, wrrH 

SBRKATED BDOBS. 

Stockton, San Joa- 
quin Connty, Cali- 
fornia. 

Division IV, Class B. 

C»t. No. 430W, U.S.N.M. 



' Anthropological Review, VIT, 1869, p. Ixxi. 
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EXPLANATION OF PLATE 38. 
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Peculiar Forms of Arrowpoints, Spearheads, or Knives. 
Class B. 
Fig. 1. Light-brown Flint. 

(Cat. No. 171437, U.S.N.M. Waynesboro, Burke County, Georgia. Dr. Roland Steiner.l 

Fig. 2. Ybllowish-brown Flint. 

(Cat No. 171437a, U S. N.M Waynesboro, Burke County, Georfria. Dr. Roland Steiner.) 

Fig. 3. Fawn-colored Flint. 

(Cat. No. 1^8403, U.S.N.M. Crawford County. Indiana. John H. Lemon.) 
Fi^. 4. Obsidian. 

(Cat. No. 42646, U.S.N.M. Stockton, San Joaquin County. California. L. Beldfng.) 
Fig. 5. LiGHT-HROWN FLINT. 

(Cat. No. 171437&, (7.S.N.M. Waynesboro, Burke County. Georgia. Dr. Roland St^einer.) 
Fig. 6. LlGHT-BKOWN FLINT. 

(Cat. No. 132199, U.S.N.M. Burke County, Georgia. McGlashan collection.) 
Fig. 7. Brown Flint. 

(Cat. No. 171444. U.S.N.M. Waynesboro, Burke County, Georgia. Dr. Roland Steiner.; 
Fig. 8. Bluk-gray Flint. 

(Cat. No. 12776, U.S.N.M. Orejion Paul Schumaclier.) 
Fig. 9. Obsidian. 

(Cat. No. 4.3029, U.S.N.M. Stockton, .San Joaquin County, California. L Belding.) 

Class C. 
Fig. 10. Fawn-colored Funt. 

(Cat. No. 21155. U.S.N.M. New Braunfels, Comal County. Texas. F.Lindbeirner.) 

Fig. IL Gray-brown Funt. 

(Cat No. 61444, U.S.N.M. Austin. Travis County, Texas. George Stolley.) 

Fig. 12. Gh AY-BROWN Flint. 

(Cat No. 8239, U.S.N.M. Tennessee. J. H. Devereux.) 
Fig. 13. Dark Slatk-colored Flint. 

(Cat No. 60459. U.S.N.M. Clinton, Feliciana County, Louisiana. John W. Roberta.) 
Fig. 14. Clay Ironstone. 

(Cat No. 5891, U.S.N.M. East Windsor. Hartford County, Connecticut. D.W.Wood.) 
Fig. 15. BLrE-BLACK Flint. 

(Cat No. 35302, U.S.N.M. Valley of the Ohio River. W. M. H. De Haas.) 
Fig. 16. Obsidian. 

;Cat. No. 19610, U.S.N.M. Susanville. Lassen (Jounty, California. Stephen Powers.) 
Fig. 17. Black Flint. 

(Cat. No. 2.3265, U.S.N.M. Btowah Mounds. Bartow County, Georgia. B. B. Gideon.) 

Fig. 18. Dark-gray Flint. 

(Cat. No. 6170, U.S.N.M. Lockport Niagara County, New York. Col. B. Jewel t) 
Fig. 19. Dark Slate-colored Funt. 

(Cat No. 16682, U.S.N.M. Peotone, Will County, Illinois. D. H. Eaton.) 

Class J). 
Figs. 20, 23. Straw-colored Flint. 

(Cat. Nos. 132235. 132226, U.S.N.M. Burke County, Georgia. McGlashan coUection.) 
Fig. 21. Yellowish-brown Flint. 

(Cat No. 132189, U.S.N.M. Burke County, Georgia. McGlashan collection.) 
Fig. 22. Fawn-colorkd Flint. \\ 

(Cat No. 132189a, U.S.N.M. Burke County, Georgia. MKliashan collection.) 
Figs. 24.25. Fawn-colored Flint. \ ., 

(Cat NoH. 9631, 9631a, U.S.N.M. C«»unty Derry, Ireland. "R. Day, jr.) 
Fig. 26. Blue-gray Flint. 

(Cat No. 11130. U.S.N.M. Scarborough, Yorkshire. England. W.A.Baker.) . 

Fig. 27. Fawn-colored Flint. 

(Cat No. 11121. U.S.N.M. County Armagh. Ireland. W. -cer.) 
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Figs. 184 and 185 are specimens of this class. Both are front the 
Pacific coast. The former is stemmed and shonldered, with pointed 
base, and would belong to Class B, stemmed; while the latter is leaf- 
shaped, with convex base, and would belong to Class B, leaf-shaped, 
but for its serrated edges. The edges of the former are serrated 
from the shouhler to the point; those of the latter have but three ser- 
rations near the base, but the implement is so small that slight entry 
into the flesh brings the serrations into use. A series of this class is 
represented on Plate 38, figs. 1-9. 

CLASS C— BIFURCATED STEMS. (Plate 38, figS. 10-19.) 




These may be of standard types of any class of the stemmed division, 
either shouldered or barhe<l, with edges concave, straigiit, or convex; 
but, as in the class with serrated edges, here the bifurcated stem is a 
peculiarity so marked as to transfer it to this division (fig. 186). 

Usually the bifurcated stem is neither expanding nor contracting, 
but is straight, with parallel edges. What would otherwise be the base 
is here occupied by a V-shaped notch. It is made by 
the same method as is the notch forming the shoulder, 
ntimely, chipping the flakes always in the same place 
by pressure exerted alternately from each side. 

The flakes may have converted the former straight 
base into a V-shaped notch, which must have served 
for the insertion of the split shaft or handle. When 
shafted or handled the bifurcation would be hid, but 
it would seem to have afforded a firmer fastening. 

From observations of specimens, it appears that ar 

rowpointsofthissizeneednothavebecn fastened firmly 

but were as frequently lashed so as to wobble and pos 

sibly be detached from the shaft and left in the wound 

As the only attainment of the bifurcated stem ap 

pears to have afforded a firmer fastening (which was 

not needed for arrows, but was for knives), it is suggested that these 

may have been intended for knives and not for arrows. The well defined 

difference between the two classes and their existence and employment 




Fig. 186. 
PBCCrUAR FORM OF 
ABBOWPOINT, WITH 
BIFURCATED 8TBM. 

Tennessee. 

OivisioD IV, Class C. 

lixUx*. 

C»t.No.8'«5, U.S.N.M. 



'Cases are cited in the works on arrow woands where the arrowpoint, haviug 
eutered the body, the forcible withdrawal of the shaft has left the head or pile in 
the body. Many such cases have been observed by the surgeons of the Army and 
reported to the Surgeon-Gonerars Office, while the remaina themselves have been 
•ent to and are now to be seen in the Army Medical Museum. 
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in the same locality, with a prepo' k.-aiice in nnmber of those not 
bifurcated; points to the same con asion. If the shaft or handle was 
cut out so as to receive" the stem and also to fit tlie bifurcation, and 
then pressed in hard nd lashed with sinews after the manner of 
arrowpoints, one can easily see that the bifurcation would increase the 
firmness of the blade in its handle. Reference is made to Plate 38, 
Nos. 10-19, for other specimens. 

CLASS !>.— EXTREMELY LONG UARRS, SQUARE AT ENDS, FINELY CHIPPED. (Plate 38, 

iigs. 20-27.) 




These are peculiar in that they are restricted to certain localities. 
Sir John Evans says they are found in some parts of England and 
Ireland. A beautiful specimen is figured by him,* found by Canon W. 
Greenwell at Rudstone, near Bridlington, which is here reproduced as 
fig. 187. They much resemble the Queen's "broad arrow." 

Our interest in this class arises from the 
fact that, while they are confined to restricted 
localities in Europe as mentioned, they 
should have appeared in America in an 
equally circumscribed area, namely, the State 
of Georgia. Figs. 20 to 23 on Plate 38 are of 
this class and form part of the McGlashan 
and Steiner collections from that State. 

De Mortillet mentions them and calls them 
"pointes de fl^che j\ barbelures Equarries," 
and assigns them to the first epoch of bronze, 
tlie Morgien. He figures one* in the Mus^e 
St. Germain as from the north of Ireland 
and collected by Sir John Evans. It has no 
stem, its base is concave, sind the barbs are 
long, with parallel edges and square ends. 
Others, from Loir-et-Oher, have stems. The edges of the barbs are 
parallel and the ends are straight, but instead of being square — that 
is, at right angles — one is oblique inward and the other outward. 
Kemark this diflference in Figs. 20-23 of Plate 3S. 



Fig. 187. 

PECULIAIt FORM OP AUROWl'OINT. 
WITH EXTREMELY LONG BARBS, 
SQUARE AT ENDS. 

Rudstou, England. 
Diviaion IV, Class D. 

Found by Canon W. Greenwell. 



' Ancieut Stone Implemeuts, p. 343, fig. 318. 
2 Musdo Pr^histurique, pi. XLiii, lig. 373. 
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Fig.l. 


Fig. 2. 


Fig. 3. 


Fig. 4. 


Fig. 5. 


Fig. 6. 


Fig. 7. 


Fig. 8. 



Peculiar Forms of Arrowpoints. Spearheads, or Knives. 
Class E, 

FiNK-GKAIXKD TUFA. 

(Cat. Nt.. 08478, U.S.N.M. Chiriqui. Panama, U. S. CoUimbia. J. A. McNiel. ) 

Reddish jasper. 

(Cat. No. 9W77, U.S.N.M. Chiriqui. J. A. McNiel.) 

Straw-colored flint. 

(Cat. No. 58489, U.S.N.M. Denmark: Royal Musenm. Copenhagen.) 
Dark- BROWN jaspkk. 

(Cat. No. 98476, U.S. N.M. Chiriqui J. A. McNiel.) 

Class F. 
Light-gray flint. 

(Cat No. 58490. U S. N.M. Denmark: Royal Museum. Copenhaffen.) 

Pale-yellow flint. 

(Cat, No. 149579. U.S.N.M. Loir elCher, France. Thomas Wilson. ) 

Light-gray, translucent flint. 

(Cat. No. 149579a, U.S.N.M. Loir et Cher, France. Thomas Wilson.) 

Light-gray flint. 

(Cat. No. 58491, U.S.N.M. Denmark; Royal Museum, Copenhagen.) 

Class G, 

Fig. 9. Gray-banded slate, oval, without ridges. 

(Cat. No. 6548, U.S.N.M. St. Croix Hirer, Maine. G. A. Boardman.) 

Fig. 10. Dark-gray slate, oval, with ridges. 

(Cat. No. 62097, U.S.N.M. Alaska. C. L. McKay.) 

Fig. 11. Dark-gray slate, oval, with slight ridges. 

(Cat No. 30758, U.S.N.M. Seneca River, New York. W. M. Beauchamp.) 
Fig. 12. Light-gray slate, with ridges, diamond in section. 
(Cat No. 140904, U.S.N.M. Korea. P. L.Jouy.) 

Fig. 13. Gary flint, with ridges, diamond in section. 

(Cat No. 140904a, U.S.N.M. Korea. P. L. Jouy.) 

Class H. 
Fig. 14. Brown jasper. 

(Cat No. 35767, U.S.N.M. Haldemans Island, Susquehanna River, Pennsylvaniii. 
F. G. Galbraith.) 

Fig. 15. Black flint. 

(Cat No. 6694, U.S.N.M. Berks County, Pennsylvania. G. M. Keim.) 

Figs. 16, 17. Light-gray flint, with straw-colored patine. 

(Cat. Nos. 171459. 171459a, U.S.N.M. Waynesboro, Burke County, Georgia. Dr. Roland 
Steiner.) 

Fig. 18. Flint (solutr^en point). 

(Original in Museum of St (5ermain. Dt* Mortlllet. Mus^e Prehistorique, flg. 108, pi. 
xviii. Grotte de TEglise (Dordogne). France.) 

Class I. 
Fig. 19. Blue-gray flint. 

(Cat No. 99224, U.S.N.M. San Saba County, Texas. A. R. Roessler.) 
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These are thin and narrow rude flakes struck from 
nuclei and left nearly in their original condition ex- 
cept that a rude stem has been chipped, and where 
necessary they have been brought to a point. They 
are peculiar in being made triangular in section and 
that they are restricted to the province of Chiriqui, 
Panama. The U. S. National Museum is indebted to 
Mr. J. A. McNiel for its specimens, A?hich have been 
described and figured by Dr. W. H. Holmes.^ 

The larger ones were of fine-grained, slaty-looking 
tufa, while the smaller were of flinty jasper of reddish 
and yellowish hues. 

Fig. 188 is one of these small jasper sx>ecimens from 
Chiriqui. They are made entirely by chipping, and as 
the material is hard and refractory, the workmanship 
is mde. This form is shown in Plate 39, figs. 1 to 4. 




Pig. 188. 

PBCULIAB POBM OF 
ABROWPOINT, TBI- 
ANQULAB IN SEC- 
TION, BBDDI8H JAB- 
PBB. 

Chiriqui, Panama, 
United States of 
Colombia. 

DiTision lY, Class E. 

C»t. No. «I477, U.S.N.M. 



CLASS F. — BROADEST AT CUTTING END— Til AN CHANT TRANSVERSAL. 

figs. 5-8.) 



(Plate 39, 




Fig. 189 (a, b) represents two speciineiis of this class, and figs. 6 to 8 
on Plate 39 represent others. They are thin, almost flake-like in 
appearance, no': made ix)inted, nor are the edges worked down by sec- 
ondary chipping. The cutting edge is at the front, at the broadest 
end, chisel-shaped — tranchant transversal — and, thus propelled, will 
make a wound large enough for the arrow shaft to follow. Whether 
these were really arrowpoints, or were used as knives, is a disputed 
question. De Mortillet devotes Plate XXXIX of the Mus^e Pr^his- 
torique to them, showing fifteen illustrations (figs. 319-334), One of 
them, from Denmark, is still lashed to its shaft or handle by threads 
or fibers of bark. The instrument (fig. 190a) is small enough for an 



' Sixth Annual Report of tbe Bureau of Ethnology, 1884-85, pp. 33, 34. 
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. arrow, bat the handle is short euough for a knife; whether the shaft 
was broken before being placed in its grave can not be known. 

Fig. 190 (h) represents another specimen of the same class, from a 
neolithic grave at Montiguy-PP^ngrain (Aisne) France. It is inserted 
in a horn handle and shows this particular specimen to have served as 
a knife, possibly for trepanation, and not as an arrow. 

Similar specimens have been found throughout western Europe. 
A cache of some thousand was opened and is now displayed in the 
museum at Copenhagen. Another was described by M. Edmond Vielle.^ 

There is an implement peculiar to Scandinavia of the same form as the 
tranchant transversal. They have been called in French ** tranchet." 
From their resemblance to the tranchant transversal they are sup- 
posed to have been the same implement and intended for the same use, 
but this conclusion has not been accepted. The principal difference 
between those of Scandinavia and of other countries is their respective 
sizes. Those of Scandinavia are larger, so much so as to interdict all 
possible use as arrowpoints or spearheads. Many of them are large 
enough to have required to be held in the hand for use. It is the 
accepted belief that they served rather as hatchets, and that their 
cutting was done by strokes as in chopping. It is also charged that 

they belonged to an earlier epoch than their 
smaller partners, this having been deter- 

W mined by the conditions and stratum of their 
deposit and the objects with which they 
were found associated. No opinion is ex- 
pressed as to the correctness of this belief 
of the use of the tranchet. As much as can 
be said at the present is a warning that an 
* KiK.189. objection made to the large tranchet in 

PECULIAR FORMS OF ARROWPOINTS, Scaudiuavia shall not necessarily defeat the 
BROADEST AT cDTTiNG END— idcas of thc Similar use for the smaller ones 
TRANCHANT TRANSVERSAL. j,^ Fraucc aiul othcr parts of Europe. 

Aisne, France. Whatever may be said in opposition to the 

Division IV, Class F. « ^. ,/^ i ^^ i 

use or the small tranchant transversal as an 
arrowpoint or spearhead, it must be admitted that they have been found 
in such numbers in numerous and widely separated localities, and 
extending over such an area of Europe as to make it diflScult to deter- 
mine for what purpose they were intended, if not for that. 

The greatest contention as to its possible use grows out of its shaft 
or handle and the mode of attacliment, by which it is sought to be 
determined whether it was used as an arrowpoint or spearhead, or as a 
knife; but all this discussion is of slight value viewed from the stand- 
point of this paper, for it must be admitted that these implements 
were prehistoric and intended for a use involving cutting, scraping, or 
piercing. The piercing use would decide it to be an arrowpoint or 
spearhead, which would naturally require an attachment to an arrow 
or si)ear shaft. But suppose that they would be found attached to a 

1 Bulletina de la Sooi^t^S d'Anthropologie, 1890, p. 959. 
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shorter shaft or handle, then they might serve as knives and as such 
wonldbe entitled to consideration here. This supposed difference in 
tlie shaft or handle applies equally to otber implements which have 
passed throughout all time as arrowpoints or spearheads. For, as has 
been shown in its appropriate place, the particular use of the ordinary 
arrowpoint or spearliead is to be determined by the kind of shaft or 
handle to which it was attached. The size of the implement made no 
difference; if it was attached to a long and stout shaft it was a spear, 
if to a shorter one, it was a javelin, if still shorter and smaller, au arrow, 
while a still shorter one became a handle and 
determined the implement to be a knife. 

As the tranchant transversal must have had 
some one of these kinds of handles or shafts, 
the shaft or handle, and not the head, deter- 
mined its use. It is therefore repeated that, 
in any event and without deciding the various 
contentions whether the tranchant transversal 
was used as an arrowpoint, a spearhead, or a 
knife, it is still appropriate to be noticed in this 
paper. It may have been a combination imple- 
ment and served in many capacities. One sug- 
gested by the author as extremely probable is 
that of a surgical instrument and specially 
used in trepanation, of which we have seen so 
many instances in the prehistoric epoch to 
which these implements belong. 

The U. S. [National Museum possesses (Wil- 
son collection) a series of these implements 
from the station of Teil (Loir-et-Cher, France), 
collected by M. A. C. Bonnet, of Paris. He 
has a large collection, having excavated the 
stiition and secured its entire contents. He 
says the station at Teil was evidently inhabi- 
ted by prehistoric man for a long time. It 
was on the side of a hill looking toward the 
south, with a stream of water at the foot, aud 
had everything to recommend it as a place of habitation. There are 
many localities in western Europe wherein these implements have been 
found, but they do not require notice or description. 

A vertebra, from a grotto near Courjeonnet, in the valley of the Petit 
Morin (Marne), France, was pierced by a flint arrowpoint of the type 
tranchant transversal. The grotto in which it was found was sepul- 
chral. All the bones were human, regularly disposed, and their ana- 
tomical relations respectively preserved. There would seem to be no 
doubt that this was used as a projectile. Dr. Hamy, describing die 
excavations at Les Eyzies in his " Pal^ontologie Humaine," says: 

There are very 8mall arrowpoints, triangular or flattened, filed at their extremities, 
which form a sharp edge. In fi^^g. qs^ 64 one of these points is shown stilJ inserted 
in the lumbar vertebra of a young reindeer. 



t> 



Fig. 190. 

PECUUAB FORMS OP ARROWPOINTS — 

TRANCHANT TRANSVERSAL. 

(a) Found in peat moss. Fuoan, 
Denmark, in sliaft anU tied with 
bast fiber. 

Kvans, Anci«ni Stone Implements, etc., p. 365, 
fig. 344. 

{b) From neolithic grave, (Aisne) 
France, in horn handle. 

IXctionnalre dtea SciencM Anthropolo|^qne«, 
p. 10«5, fig. *279. 
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This means arrowpoin ts tranchant transversal, altliongh tho name had 
lUit then been given to them. 

The si)ecimens from Petit Morin confirm Hamy's opinion and the 
theory that they were used as arrowpoints or projectiles. A skull was 
found in one of the grottoes of Villevenard, where it^ with the other 
portions of thi* skeleton, were in their normal position, apparently 
unchanged in position since the day of burial. A portion of the skull 
was decayed so that possible wounds were destroyed, but inside of the 
skull, so placed as to be impossible of entry except through the bone, 
were found three arrowpoints tranchant transversal. Another of these 
arrowpoints was found, still at Villevenard, inserted between two dorsal 
vertebne. In a burial cave containing thirty subjects, all regularly 
disposed and the whole grave filled solid, were found no less than 
seventy-three arrowpoints tranchant transversal. They were disposed 
in the head and trunk and bore such relation to the skeletons as to show 
that they had been intimately associated with the body, if not inserted 
in it, at the time of burial. Baron de Baye found nearly two thousand 
of these specimens, tranchant transversal, in the grottoes explored by 
him, and it is impossible to believe, after the evidences found, that they 
had not been used as projectiles, whether as arrowpoints or spearheads 
may be left undetermined. 

Those who are desirous of continuing the investigations into this 
subject are referred to the authorities: 

"Sur les Flt'chea h Tranchant Transversal," by Baron Joseph de Baye, in Congree 
International d'Anthropologie et Archu^ologie Pri^historiques. Compte renda de U 
7e session, Stockholm, 1874, I, pp. 271, 272. 

"Le Prt^historique/' 2d ed., p. 518. By G. De Mortillet. 

"Lo Mu8<^e Pr<^historique," pi. xxxix, tigs. 319-334. By G. De MortlUet. 

"Pointes de Fleches Typiques de Fere-en-Tardenois (Aisne),*' by Edmond VieUe: 
BuU. de la Soc. d'Anthrop. do Paris, I, (4th sor.), Paris, 1890, pp. 959-964. 

"Amies de Jet ^ Tranchant Transversal, concave ou convexe,'* by Dr. L. Capitan. 
Bulletin de la Societe d'Anthropologie de Paris, XII (3d ser.), 1889, pp. 609-620. 

'*Ancient Stone Implements of Great Britain," by Sir John Evans (Amer. ed.), 
p. 365. 

"Un DepAt de Fleches 2\ Tranchant Transversal dans les Stations dn Petit-Morin,'' 
by Barcm Joseph de Baye. Bulletin de la Soci<^t^ d'Anthropologie de Paris, VII (3d 
•er.), 1884, pp. 202-204. 

A communication by M. Diimout ' argues the affirmative of the propo- 
sition at length in a very satisfactory manner. It shows, by Plate IX, 
thiit on the Kongo and throughout a large portion ot Africa the arrow 
or spear heads with the broad points, tranchant transversal, are in 
continued use among the sivages. The same idea is elaborated by 
Dr. Capitan in the study mentioned. 

Those who are in opposition to the idea of these being used as arrow- 
points are recommended to Dictioiinaire des Sciences Anthropologiques, 
titles *^ Neolithique," p. 806, and "Tranchet," p, 1004, by Philippe 

' Bulletin do la Societe d'Anthropologie, Bruxelles. VIII, 1889-90, pp. 176-188. 



Digitized by 



Googk 



ARROWPOINTS, SPEARHEADS, AND KNIVES. 941 

SaliiioD, and "Chisel-shaped," by Sir John Evans, Ancient Stone 
lmi>Ieiueuts, etc., p. 329, fig. 272 from Egypt, and p. 352, fig. 342, from 
Scotland. 

Two ancient specimens of this type, undoubtedly used as arrows, and 
coming from France, are shown (figs. 196, 197) in the chapter on 
^Arrow wounds,' as having been fired, the first into a huinnn vertebra 
and the second into a human tibia. While the drawing of these illus- 
trations may not represent the tranchant transversal with exactness, 
there is no doubt, both from description and examination, that they are 
of this type. 

CLASS G.— POLISHED SLATE. (Flute 39, figS. 9-13.) 



Specimens of this type are shown on a portion of Plate 39 (figs. 9-13). 
They are peculiar in that they are found and appear to have been made 
and used in a restricted locality on the northern Atlantic coast. They 
are of slate, have been ground or polished on both sides, and made to 
a smooth edge. 

Knives of slate, with a circular cutting edge, fashioned like a sad- 
dler's knife, have been found in the same region, where they are said to 
have been used as fish knives. Both spearheads and knives are iden- 
tical with Eskimo forms and would suggest possible contact; but it is 
remarkable, and as yet unexplained, why this material should have 
been preferred for arrowpoints or^spearheads. There is no lack of the 
usual material in this portion of the country. Mount Kineo furnishes 
a porphyritic felsite (Mount Kineo flint), which was manufactured into 
arrowpoints that have been distributed up and down the coast for a 
long distiince. 

CLASS H. — ASYMMETKic. (Plate 39, fig8. 15-19.) 




A series of asymmetric arrowpoints is represented in a portion of 
Plate 39 (figs. 15-19). Their lopsided form shows their i)eculiarity. 
It is curious that they should have been made in a way which appar- 
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ently destroys their effectivcDess as a jirojectile. It is suggested that 
they may have been fastened to a short handle after the fashion of a 
knife and then used as coneave scrapers; that is to say, for the same 
purpose as the implements in Plate 26, The c6uvex edge may have 
been used as a knife. 

The long, straight implement (Plate 39, fig. 15) is quite diflferent from 
these, and yet is asymmetric and to be placed in this class. It belongs 
to the Solutreen epoch of the Paleolithic period and represents the 
earliest examples of supposed arrowpoints or spearheads, although 
they may have been, and probably were, used as harpoons; they como 
from the well-known cavern district on the V('?zere (Dordogne), France. 
The U. S. National Museum (Wilson collection) possesses two si>eci- 
meus of the same style, but smaller. The Solutr<^en epoch was prover- 
bial for the excellence of its flint chipping, and these are representative 
examples. 

The Steiner colle(;tion from Burke County, Georgia, contains a num- 
ber of asymmetric arrowpoints or spearheads. Figs. 16 and 17, Plate 
39, and fig. 195 belong to that collection. They are of the gray flint 
with yellow patina so common in that country, of which we have so 
many representatives in the Steiner and McGlashan collections. The 
remark above made as to the impossibility of their use as projectiles 
and the probability of their employment as scrapers or knives with 
short handles, applies to these specimens. Others shown in the plate 
as belonging to this class have great similarity with the implements to 
be described in the succeeding chapter on knives. Their asymmetric 
and lopsided form, the characteristics of their point, and the sharpened 
edge upon the one side only, the stem suitable for handling, are all 
evidence of the non-employment of these implements as arrows or 
spears, or as projectiles. 

CLASS I.— crRious FORMS. (Plate 39, fig. 14; Plate 40.) 





There have been discovered in different countries, implements which 
have resemblance to arrowpoints and spearheads in material, method 
and style of manufacture, and general appearance, though by reason of 
the peculiarity of their form are totally unfitted for any projectile pur- 
pose and, indeed, it is impossible that they should have served as such. 
Plate 39, fig. 14, shows one of this class, and Plate 40 represents a 
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Peculiar Forms of Arrowpoints, Spearheads, or Knives. 

Class /. 

Fig. 1. Gray Flint. 

(Cat. No. 43132, U.S.K.M. Mound, Naples, Illinois. J. G. Henderson.) 

Fig. 2. Obsidian. 

(Cat No. 26417. U.S.N.M. San Miguel Island, California. S. Bowers.) 

Fig. 3. Dark-gray Funt. 

(Cat. No. 62387, U .S.N.M. JeflTerson County. West Virginia. R. W. Mercer.) 
Fig. 4. PoRPHYRiTic Felsite. 

(Cat. No. 9992. U.S.N.M. Shell heaps. Edmonds. Maine. 6. T. Gardner.) 
Fig. 5. Dark-gray Flint. 

(Cat. No. 147751. U.S.N.M. Flint Ridge, Licking County, Ohio. Gerard Fowke.) 
Fig. 6. Pale brown Flint. 

(Cat. No. 35589. U.S.N.M. Greenfield. Missouri. M. B. Harrison.) 
Fig. 7. Pale-brown Flint. 

(Cat. No. 147750, U SN.M. Flint Ridge, Ohio.) 

Fig. 8. Pale-gray Funt. 

(Cat. No. 15733. U.S.N.M. San Miguel Island. California. W. G. Harford.) 
Fig. 9. Gray. Flint. 

(Cat No. 145977, U.S.N.M. Flint Ridge, Ohio. Gerard Fowke.) 
Fig. 10. Gray Flint. 

(Cat No. 32538, U.S.N.M. Pearl Depot, Illinois, firainard Mitchell.) 
Fig. 11. Gray Flint. 

(Cat. No 15732, U.S.N.M. San Miguel Island. California.) 
Fig. 12. Pink Flint. 

(Cat No. 32522, U.S.N.M. Pearl Depot Illinois. Brainard Mitchell.) 

Fig. 13. Pale-gray Flint. 

(Cat. No. 30127. U.S.N.M. St Clair County. Illinois. Dr. J. R. Patrick.) 

Fig. 14. Grayish Flint. 

(Cat No. 29630 U.S.N.M. San Miguel Island. CaUfomia. S Bowers.) 

Fig. 15. White Flint. 

(Cat.No. 178938. U.S.N.M. Southeast Missouri. Bureau of Ethnology. Hilder collec- 
tion.) 

Fig. 16. White Flint. 

(Cat No. 98662. U.S.N.M. (Cast). Greene County. Illinois. C. Armstrong.) 
Fig. 17. White Flint. 

(Cat No 32523. U.S.N.M. Pearl Depot Illinois. Brainard Mitchell.) 
Fig. 18. White Flint. 

(103(?). Missouri.) 

Fig. 19. White Flint. 

(Cat No. 146840, U.S.N.M. Dallas City. Illinois. L. S. Blii*.s.) 
Fig. 20. Pinkish Flint. 

(Cat No. 97485. U.S.N.M. Flint Ridge, Ohio. Gerard Fowke.) 
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Peculiar forms of Arrowpoints, Spearheads, or Knives. 

Class 1. 
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series of these carious forms. The latter is taken from the author's 
paper on Prehistoric Art,^ where it is thus introduced: 

It has been remarked many times thronghout this paper that the prehistoric 
artist possessed sufficient confidence in his ability, and displayed such control 
over his tools and materials as enabled him to make any- 
thing ont of flint that his fancy might dictate; he did not 
confine himself to ntilitarian objects, but was an artist in 
the true sense of the word; that is to say, he dealt with 
urt for art^s sake, for the sake of making something which 
shonid be beautiful and whoso only purpose, according to 
the canon of art laid down by Sir John Collier, would be 
to please his eye and to gratify his taste. The prehistoric 
artist in flint obtained, in some way, we know not how, 
possibly by study and contemplation, possibly by education, 
possibly by accident, an ideal which he reproduced iu flint. 
Plate 29 [Plate 40] represents twenty objects taken at hazard 
from the interior of the United States, principally from the 
Ohio and Mississippi valleys, all of flint, in curious and rare 
forms, believed to be entirely without utility and s<>lely to 
gratify an artistic desire. None of them are arrow or spear 
.heads, and none of them appear to have l>een made for any 
service. They are the work of a master who, conscious of his 
ability, is playing with his art. One represents a bird, one a 
snake, one an outstretched beaver-skin, two of them, by stretch 
of the imagination, might represent four-footed animals; the 
rest have no likeness to any known object. All of them are 
worked from flint or some similar stone; one is of obsidian; 
they are represented about natural size. This series shows 
what the prehistoric artist in flint was able to do in the 
management and control of his tools and materials in making 
fancifal objects. 

These curious forms are not peculiar to the United 
States. They are found in England,* and have also 
been found scattered through France, Switzerland, and 
Italy, though rarely. 

Fig. 191 is one of the peculiar forms restricted in 
number and locality. Its restrictions in both these 
regards are so close that the author has not deemed 
it necessary to assign it a class or give it a name. 
These forms are confined to Scandinavia, and are 
extremely rare even in that country. The specimen 
figured is from Sweden, was procured by the author, 
and forms part of the collection in the U. S. National 
Museum. It is an arrowpoint of bone, sharpened 
to a fine point, is extremely hard and stifi', and 
could pierce equal to any flint weai)on. Either 
side is opened with a deep and narrow groove into which have 
been inserted tiny bits of flint flakes, with sharp cutting edges, fas- 



Fig. 191. 

ABBOWPOINT OF BONE, 
WITH N A B R O W 
OBOOVES ON EACH 
SIDE AND 8HABP 
FLINT FLAKES KAS- 
TENBD WITH BITU- 
MEN OBOUM. 

Sweden. 

Cat. No. 101637, U.S.N.M. 
NBtural bIm. 



"Page 437, pi. 21. 

^Sir John Evans, Ancient Stone Implements, pp. 350, 351, figs. 336-339. 
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teiied with bitiiineii or ^uin. Some of these bits of flint have been lost 
out of the original apeciinen, but 4'nough remain to sliow its characteT 
and effectiveness as a weaponJ Some of the bits of flint suitable for 
such use have been found and are displayed in the Museum of the 
Royal Irish Academy;^ 

M. de Mortillet ])resents, in " Mus^e Pr^historique," ^ eight illustm- 
tions of spear and lance heads with two poniards, varying in length. 
Si;c are from France, of which three are the flint of Grand Pressigny. 
He makes the following remarks as to their differentiation: 

Lanceheadn and poniards of flint in France are smooth on one side, the chipping 
heing always done un the other. In Scandinavia they are chipped on both sides. 
In France the objects intended for knives have no secondary chipping :it aU. The 
cutting edge is left smooth as it was struck from the corej in other words, it in 
simply a sharp-edged flake. 

In his estimation an ol]ject from France like the Mousterien point 
(figs. 3, 4), untouched on one side but wrought to un edge on the other, 
would be a spear or lance head, while a flake like that from Grand 
Pressigny (Plat« 7, fig. 4),* sharp but untouched on the edge^ would be 
a knife. His Plate XLII contains illustrations of javelin points, large' 
arrowpoints, of which five are from France (four of flint and one of 
bone), three are from the United States, the others from Russia and 
Scandinavia. His Plates XLIII and XLI V contain 41 illustrations of 
arrowpoints, of nearly every form and style (figs. 365-405). France 
has 21 representatives, Italy 4, Switzerland and Denmark each 3, 
Ireland, Portugal, and America each 2, Prussia, Sweden, and Algeria 
each 1. These are of the usual types, though some may have partic- 
ular forms peculiar to certain countries. His Plate XLV contains 
four illustrations of the mode of fastening the arrowpoints to the shaft, 
three from the lake dwellings of Switzerland, and one from California; 
two are of stone and one of bone. 

CLASS K. — rRltFOKATORS. 









An anomaly in arrowpoints should not be overlooked. One of the 
prehistoric implements of America is that which usually has been 
called the i)erforator or drill, though sometimes, jocularly, *Miairpin.'' 
It consists of the bore or pile, which is round or nearly so, pointed as 
though suitable for drilling or boring, with a stem or base after the fash- 



iMontelius, Civilization of Sweden in Heathen Times, p. 25, fig. 25. 

«Sir W. Wilde, Cjitaloguo of the Royal Irish Academy, I, p. 10; p. 254, fig. 16?, 

^PltttoXlJ. 
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ion of arrowpoiDts. It has usaally been sapposed that this spreading 
base was to be held between the thamb and 
fingers, gimlet fashion, and used as a drill. 
Some of these implements appear to have 
been made primarily for this pnq>ose, while 
others have the full and complete base, stem, 
slioalders, and sometimes barbs, of the stem 
end of an arrowpoint, and of these it has 
always been said or supposed, that the per- 
forator or drill had a secondary use, and was 
possibly a broken arrowpoint. The blade is 
chipped away on either edge until the pile or 
bore is very nearly round and quite pointed. 
These have never been classed as arrowpoints 
or spearheads, but it is curious to remark that 
the only wounds shown in the two human 
skulls in the U. S. National Museum should 
have been mad^ by stone implements or arrow- 
X)oints of this peculiar kind. Eeference is 
made to figs. 198 and 200, where the skulls 
are represented with the wound and weapon 
as originally found, but the latter are also 
withdrawn and shown in their entirety. 
With this apparently conclusive evidence of 
their use as arrowpoints, they can not be 
omitted from this classification. 

The bow and arrow as a projectile engine 
comprises several parts. This paper has 
treated only one, the arrowpoint or pile, as it 
is called in archery, for the reason that the 
investigation has been confined in point of 
time to the prehistoric, and all or nearly all 
parts of the engine, except the stone arrow- 
point, have decayed or been destroyed by 
lapse of time. Bows with their strings, arrow 
shafts with their feathering, spear shafts, and, 
with a few excepted illustrations to be given, 
knife handles, have all perished. Dr. Otis T. 
Mason says:' 

Of tho ancient inhabitants of this continent the 
perishable material of arrows constituting the shaft 
and other parts has rotted and left ns naught but the 
stone heads. Even those of bone and wood and other 
material have passed away, so as to leave the im- 
pression that the Indians of this esistern region used 
only stone; but all authorities agree that other sub- 
stances were employed quite as frequently as the last 
named. 



» North American Bows, Arrows, and Quivers, Smithsonian Report, 1893, p. 654. 
NAT MUS 97 60 
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A siugle specimen of a bow was preserved in the bog peat of the 
lake dwellers and has been found and exhibited to the eye of man — 
"only this, and nothing more." Fig. 192 represents the original of 
this specimen, now in the museum in Zurich, Switzerland, and found 
by Jacob Messikommer in the peat bog which was originally the lake 
dwelling of Robenhausen. The author has visited this station more 
than once and has found many pieces of wood well preserved. The 
piles themselves in this, as in all other pile dwellings, are of wood, and 
almost every museum possesses specimens in certain stages of preser- 
vation. The work on this specimen identifies it specifically as a 
bow. The end "horns" show the notch for the retention of the bow 
string, while the center has a certain style of decoration. 

Those interested in ancient bows, or bows of primitive, not pre- 
historic, peoples are referred to Doctor Mason's paper. 

IX. KNIVES. 



Mention has previously been made of the possibility of the use by 
prehistoric man of the implements described in this paper for other 
purposes than as arrowpoints or spearheads (pp. 823, 935, 938, 977). 
The importance of the subject requires further investigation. 

Keference to the classification of these implements will show many 
varieties, such as leaf shaped, triangular, stemmed, notched, shoul- 
dered, and barbed, yet all these are variations only in details, the gen- 
eral form, the material, and the processes of manufacture being the 
same. The principal differences between the various kinds, those most 
affecting their use and purpose, are in size and weight. It seems 
strange that implements of such similarity in all functional character- 
istics should differ so much in size and weight, and it is unreasonable to 
believe that implements of such extremes — one very light and small, the 
other large and heavy — could have been employed in the same manner 
or have served the same purpose. It would indeed be strange if imple- 
ments 16 or more inches long, as the Arvedsen specimen (Plate 65), or 
those in Plates 61 and 64 in this paper and Plate 27 in "Prehistoric 
Art," over 12 inches in length, should have been employed in the same 
manner and for the same purpose as the small obsidian or jasper 
"jewel points" from California and Oregon. Yet these are of the same 
material, have the same style and mode of manufacture, their principal, 
if not their only, difference being in size and weight. 

These implements, with their extreme variations, are not confined to 
any particular locality or country. The large, finely wrought, leaf 
shaped blades have been found in Mexico as well as in central France, 
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and the small "jewel points" are found in California and Oregon as 
well as in Italy, with a spriQkling of each scattered over western 
Europe. 

The handle or shaft to which these implements were fastened and 
with which they were used may assist us in their classification. Imagine 
a hickory sapling 10 or 12 feet long, which can best be understood by 
the average American boy when described as a "hoop-pole," cut, 
smoothed, seasoned, toughened, or hardened by fire, IJ inches in diam- 
eter at the butt and tapering to a half or three-quarters of an inch at 
the top, into which one of the small jewel points had been inserted. 
This implement, held in the hands and used for thrusting, would 
undoubtedly be called a spear or lance. If the length. of tl^e handle 
was reduced to 4 or 6 feet, it would be a javelin suitable for throwing; 
with a light reed or cane shaft 2 or 3 feet in length it would be an 
arrow; and with a handle, however large, if but 3 or 4 inches in length, 
the implement would become a knife (Plates 41-43). The same classi- 
fication applies to a larger implement attached to a larger or longer 
shaft equally well as to the smaller implement with the shorter shaft. 

The foregoing in its application to prehistoric implements is, to a 
certain extent, theoretical, for their shafts or handles were of wood 
and by lapse of time have decayed and are lost. We know this as 
a matter of fact. Among the hundreds of collectors throughout the 
United States, where tens of thousands of ancient arrowpoints and 
spearheads have been collected, we have no record of any of them hav- 
ing been found with handle or shaft attached. This is not strange nor 
is it peculiar to these implements. The polished stone hatchets doubt- 
less had wooden hamiles, yet of all of the thousands found, there have 
been less than a dozen reported in the United States with their wooden 
handles.^ Like the arrowpoint or spearhead, it is usual to find them 
without any trace of a handle. Objects of wood used in prehistoric 
times have rarely been found, and the instances thereof are usually con- 
fined to those either protected by water ^ or those in the sandy desert, 
where there was no moisture to cause decay.^ 

There are some of these implements with their handles which, being 
found under these favorable conditions, or belonging to modern sav- 
ages, have been preserved for inspection. Ool. P. H. Ray, in his 
investigations and collections among the Hupa Indians,^ reported a 
number of leaf-shaped implements, which, if found alone, would have 
passed for spearheads, as have thousands of others of similar form 
collected throughout all that portion of the world occupied by pre- 
historic man. The implements found by Colonel Ray are now in the 
U. S. National Museum under Professor Mason's charge (Plate 41). 



^Thomas Wilson, Prehistoric Art, frontispiece and pi. 31. 
2 Page 946, fig. 192. 

'The Coptic tapestries were buried in the Egyptian sands in the first to seventh 
centuries A. D. They have been found in this century in fairly good condition. 
^Smithsonian Report, 1886, p. 222. 
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The first series consists of eiglit specimens. The material is obsidian 
or chalcedony vnrying from dark-brown to a dull blue, with veiDsof 
blue throughout the brown. The blades vary from 4 to 5f incb^ 
in length, from 1| to 2§ inches in width, and are from f to J inch 
thick. Handles of pine, from 4J to 6J inches, were attached to all of 
them. Five of these were glued or gummed, three were lashed. 
Another of these blades, similar in all respects to the former, was 
obtained by Colonel Bay, but the wooden handle was replaced by a 
wrapping of otter skin. The blade is 7 J by IJ by | inches. Sjieci- 
mens of the foregoing are set forth in Plate 41, a reference to which will 
make the description clear. The smaller specimen in this plate repre- 
sents a series of knives obtained by Maj. J. W. Powell from the Pai 
Utes. The latter is described and figured by Dr. Charles Rau,* who says: 

Collectors are ready to class chipped-stone articles of certain forms occurring 
throughout the United States as arrow and lance heads, without thinking that 
many of these specimens may have been quite differently employed by the aborigi- 
nes. Thus the Pai Utes of Southern Utah use to this day chipped-flint bladeis, 
identical in shape with those that are usually called arrow and spear points, as 
knivcH, fastening them in short wooden handles by means of a black substance. 
Quite a number of these hafted flint knives (fig. 1) have been deposited in the col- 
lection of the National Museum by Maj. .1. W. Powell, who obtained them during 
his sojourn among the Pai Utes. The writer was informed by Major Powell that 
these people use their stone knives with great effect, especially in cutting leather. 
On the other hand, the stone-tipped arrows still made by various Indian tribes are 
mostly provided with small, slender points, generally less than an inch in length, 
and seldom exceeding an inch and a hal f, as exemplified by many specimens of modem 
arrows in the Smithsonian collection. If these facts be deemed conclusive, it would 
follow that the real Indian arrowhead was comparatively small, and that the 
hvrger specimens classed as arrowheads, and not a few of the so-calletl spear points, 
were originally set in handles and were used as knives and daggers. In many cases 
it is impossible to determine the real character of small leaf shaped or triangular 
objects of chipped flint, which may have served as arrowheads or either an scrapers 
or cutting tools, in which the convex or straight base fonhed the workiii*^ eilge. 
Certain chipped spearhead-shaped specimens with a sharp, straight, or slightly 
convex base may have been cutting implements or chisels. Arrowheads of a slender 
elongated form pass over almost imperceptibly into perforators, insomuch that it is 
often impossible to make a distinction between them. 

Another series of similar implements (Plate 42) with handle attached 
are in the U. S. National Museum. They are from southern Oalifornia, 
and are reported in Wheeler's Geographical Survey.^ These specimens 
were collected by Mr. Shumacher from Santa Barbara and Santa Oraz 
islands. The material, while difl'ering much, was uniformly of hard 
stone, such as flint, chalcedony, or jasper. The blades are inserted in 
redwood handles, fastened with gum or bitumen, and bear the evidence 
of long exposure. The dryness of the country whence they came was 
probably the cause of their preservation. 

These wooden-handled knives were not confined to the coast nor, 



' Archaiologicai Collection of the V. S. National Museum, p. 2, fig. 1. 
'2 George M. Wheeler, United States Geographical Surveys West of the 100th Merid- 
ian, VII, 1879, Archaeology, p. 59. 
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Leaf-shaped Blades of Flint and Chalcedony, showing Bitumen Handle Fastening. 

Califoinla. 
Wheeler's Survey, etc., VII, pi. i. 
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indeed, to California, but were found far in the interior. The Ilaz- 
zard collection from the clift* ruins of Arizona and New Mexico, now in 
the Archaeological Museum of the University of Pennsylvania, which 
made such a memorable display at the World's Columbian Exposition 
in Chicago, contains a series of similar knives of flint inserted in wooden 
handles from 4 to 6 inches in length, of the same style and kind as the 
California specimens in Plate 42. 

Forming part of the same series are eleven other specimens without 
handles, but with the traces of bitumen on the base showing where a 
handle had been attached. It should not be forgotten in considering 
these implements that they come from a country which abounds in the 
ordinary arrowpoints and spearheads of all kinds and sizes, some of 
which show extremely fine chipping. 

There is still another series^ (Plate 43) quite different in form and 
make, but to which the same remark applies. Some of them represent 
the highest order of flint chipping. They form Class C of the division 
of leaf-shaped implements of the author's classification. They are long, 
thin, and narrow, with a well-wrought base which may be square, con- 
vex, or concave, while the point is sharp and symmetrical. The pecul- 
iarity which determined their classification was the parallelism of their 
edges throughout their length. An inspection of the specimens renders 
it evident that they were never intended as arrowpoints or spearheads. 
Their extreme thinness, together with the breakable character of the 
flint of which they are made, would cause them to break in any shock 
that might be given by throwing, lancing, or shooting. Those of the 
series with convex bases are covered with asphaltum or bitumen for 1 
or 1^ inches of the base. This is evidence of their insertion in a handle, 
which, in view of the circumstances, and tlieir association with the former 
specimens, we can only conclude was short, and that the implement was 
intended to be held in the hand and used as a knife or dagger. 

Flint or chert points similar in every way to arrowpoints, and inserted 
in short antler handles, were found by Prof. F. W. Putnam and Dr. 
C. L. Metz, in their excavations of the Mariott mound in the Little 
Miami Valley, Ohio.^ Ten or a dozen of these knife handles were 
found, in one of which was inserted a bone insteiid of a stone blade. 

In the Swiss lake dwellings small polished stone hatchets or chisels 
are frequently found inserted in short antler handles. Many of these 
antlers were tenoned for insertion in a heavy wooden handle, evidently 
for use in chopping, as an ax,^ but many of the antler handles were 
without tenons, and were evidently intended to be held in the hand 
and used as knives or chisels and not as axes.^ 

Flint or chert arrowpoints, inserted in short wooden handles for use as 
knives, are found in the ancient tombs of Peru. Sharpened and barbed 



' George M. Wheeler, United States Geographical Surveys West of the lOOth Merid- 
ian, VII, 1879, Archaeology, pi. i. 
^Eighteenth and Nineteenth Annual Reports of the Peabody Mnsoum, 1886, p. 457. 
^De Mortillet, Mas6e Pr^historique, pi. xlviii. 
*Idem., pl.Lii, fig. 487. 
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points of bone and of ivory, inserted in short bandies of wood, bone, 
and ivory, the lower end pointed for insertion in a lance shaft for use 
as harpoons, are in common use among the modern Eskimos. This 

short handle can be detached, 
thus making, if need be, a knife 
of the implement. 

An illustration of larg^e bladeg, 
more or less leaf-shaped, and 
which, if alone, would be taken 
for spearheads, is shown in fig. 
193, where such an implement of 
nephrite, beautifully wrought and 
finely polished, is inserted in a 
short handle, evidently for use 
as a knife. The illustratioos, 
shown in Plate 44, of Eskimo 
specimens from Hotham Inlet, 
Alaska, collected by Lieat. Com- 
mander G. M. Stoney, U.S. N., are 
still more pertinent. Figs. I and 
2 have blades of chert or horn- 
stone of the usual leaf shape. 
Fig. 2 is handled for use as a knife 
by being inserted edgewise in a 
handle of wood. Fig. 1 is inter- 
esting, for its leaf-shaped char- 
acteristics are more easily iden- 
tified, while its handle, instead of 
Pig 193 being of wood or fastened with 

ESKIMO KNIFE WITH NEPHRITE BLADE, IVORY HANT)LE, oituinen or aspbditum, as uftve 

been nearly all others, is made of 
osier wrapped back and forth 
over a part of the upper edge of 
the blade, catching upon the 
irregularities of the flint edge and drawn tight so as to be held firmly 
In place. This was used as a fish knife, its interstices being yet filled 
with fish scales. Dr. Mason, ^ describing this instrument, says: 

There are thousands of pieces of shale, slate, qaartzite, an<l other stones in the 
National Museum, which correspond exactly with the blades of the Eskimo woman's 
knife. These have been gathered from village sites, shell heaps, the surface of the 
soil, ftora graves, mounds, and Indian camps in countless numbers. * * * In 
the matter of attaching the blade to the handle or grip the Eskimo's mother- wit has 
not deserted her. Many of the blades are tightly fitted into a socket or groove of 
the handle. Boas, who lived among the Cumberland Gulf Eskimos, tells ns that 
glue is made of a mixture of seaVs blood, a kind of clay, and dog's hair. (Report 
of the Bureau of Ethnology, VI, p. 526.) 



AND WOODEN SHKATH. 

Norton Bay, Alaska. 
Blade, 8^x2^ inches. 

K, \V. Nelaon, Cat. Na 176072, U.S.N.M. 



' The Ulu, or Woman's Knife, oi'the Eskimo. Report U. S. National Maseum, 1890, 
pp. 411-417. 



Digitized by 



Googk 



Digitized by 



Googk 



EXPLANATION OF PLATE 44. 

Fig. 1. Woman's Knife (I'lii). Blade of hornstone, leaf-shaped, with a projection 
from one margin. The handle i« of the most ]>rimitive character, being 
formed of osier, wrap]»ed backward aud forward loDgitudinally, and held 
firmly in jdaoe by cross twining and weaving of the same material. The 
interstices are filled with fish scaler. Length, 3f inches. 
(Cat. No. 63765. U.S.N. M. Eskimo of Hotham Inlet, Alaska. Collected by Lieut. G M. 
Stoney, r. S. N.) 

Fig. 2. Woman's Knifk (IJlu). Blade of chert or flint material, inserted in a handle 
of wood. On the upjier margin of the latter at either comer are thref 
cross gashes or grooves. 
(Cat. No. 63766, U.S.N.M. P:skinio of Hotham Inlet. Alaska. Collected by Lieut. (>• M. 
Stoney. U.S.N.) 

Fig. 3. Woman's Knifk (UIu). Handle of walrus ivory. Ornament, groove, and 

herringbone on to]>; lines aud alternating tooth-shaped cuts on the side, 

with five scratches resembling inverted trees. Pocket groove for blade, 

abruptly weflge-shaped, like the kernel of a Brazil nut. Length, 2^ inches. 

(Cat. No. 44598, U.S.N.M. Eskimo of Cape Nome, Alaska. 1880. CoUecte«l by E. W. 

Nelson.) 
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Plate 44. 





Ulu or Woman's Knife. 

Hotham Inlet and Cape Nome. 

Mason, Report U. S. National Mnseum, 1890, pi. lxi. 
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Common Arrowpoints, handled by the Author to show their possible use as Knjves. 

U. S. National Museum. 
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Plate 46. 
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Fig. 3 in this plate represents a handle for a similar blade, which is, 
however, missing. It is made of walrus ivory, the groove in which the 
blade has been inserted being plainly seen. 

Fig. 194 represents one of the thin leaf-shaped blades from Wyoming. 
It is of agatized wood, is very thin, and has been finely chipped. One 
edge is more convex than the other and is much the sharper. Com- 
pared with the Ulu knife (Plate 44, fig. 1), no reason appears why a 
similar handle would not make it the same knife. 

Plate 45 shows a series of common arrow or spear heads which have 
been inserted and wired in handles 
by the author. The handles vary 
from 6 inches in length down. They 
are intended to illustrate the propo- 
sition which has been herein pre- 
sented — that with long handles 
they are arrows, with longer han- 
dles they become spears, wliile with 
short handles they become knives, 
and the distinction is only recog- 
nizable by the handle. 

No attempt has been made in the 
foregoing arguments to show a dif- 
ference, except in the handle, of the 
implement used as a spear or arrow 
and its use as a knife. The an- 
nouncement is made as a working 
hypothesis that the average stone 
arrowpoint or spearhead collected 
throughout the country as an In- 
dian implement or weapon may have 
been either spear, javelin, arrow, or 
knife, dependent upon the kind of 
handle employed. 

There are other implements of the 
same material and manufacture, but 
with variations of form, which are 
not, and were never intended to be, iirrow or spear heads. These, when 
viewed in profile from either the side or edge, show that they could not 
have served as piercing implements or weapons. Their edges are on the 
sides and not at the points, and they could only have been used for cut- 
ting and not for piercing, and were, therefore, knives. Plates 46 and 47 
present specimens of this class. They are here presented in side and 
edge views to show this peculiarity, for viewed from the side only they 
appear as ordinary leaf-shaped implements worked all round to an edge. 
The x>oints are not sharp, and it is doubtful if they could ever pierce any 
resisting substance, projected with whatever force. The impossibility 



Fig. 194. 

LEAK-SHAPED BLADE OF AQATIZKD WOOD. 

Wyoming. 

Natural bIm. 
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of their use in this manner becomes more apparent when the edge view 
is considered. This shows the want of symmetry in the implement and 
completely changes the idea presented by the side view. There is on 
the top, if one may so call it, a decided hump, and, for want of a better 
name, these implements have been called " humpbacked.^ One of them 
is the chalcedonic flint, while the other three are quartzite. They are 
rude and have all been made by chipping. Each implement has only 
one rounded edge sharp enough for use, and could be used when held 
in the hand after the manner of the fish knife (Plate 44, fig. 1). 

The manner of holding these hnmpbacked implements for use is 
shown in Plate 48, where two of them are held in the hand so as to pre- 
sent the cutting edge. This (in Plate 48) leads to another hypothesis, 
that is, that these implements were used ambidextrously, and furnish 
evidence of right- and lefthandedness on the part of prehistoric man. 
It is certain that the shape of an occasional implement fits the left hand 
better than it does the right. Certain specimens show this more or 
less plainly. Their humps are not in the center but off to one side, 
sometimes to the right, other times to the left, while the experiment of 
grasping them in the hand (as shown in Plate 48) demonstrates that 
they are more easily jnanipulated and more effective when used right 
and left handed respectively, than when used indifferently. 

It has been suggested that these implements were only accidents or 
failures made by the aboriginal workmen when endeavoring to make 
the usual leaf shaped implement, but such is not regarded as a correct 
deduction. 

It would be foolish to assert that there were no accidents or failures 
in the prehistoric quarry or Avorkshop. The author has shown in Plate 
63, the chips and debris which he personally took from Flint Hidge, 
Ohio. Anyone having the slightest familiarity with such work has 
seen and will recognize thousands of such specimens. At Piney 
Branch, District of Columbia, they were to be numbered by the hun- 
dreds of thousands and to be measured by the ton. But it is equally 
daring to assert that everything found was an accident or failure, and 
that implements with the specialization of these now under discussion 
were but waste, the debris and rejects of the workshops and the acci- 
dents or failures of the workmen. Their number is too large, their 
dissemination too general, their distribution too extensive, and their 
specialization and adaptability too evident to permit such a conclusion 
to pass unchallenged. The evident existence of an intentional cutting 
edge around one side of the oval can not be ignored, while their fitness 
to either hand, as shown in Plate 48, and their adaptability for use as 
knives or for cutting purposes, are evidences against the reject or waste 
theory that can not be set aside by mere declarations, however i)ersi8t- 
ently or pertinaciously made. No reason is, or, I take it, can be given 
why the workman, having gotten his implement into its present hump- 
backed condition, should not have continued his work by striking off 
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Plate 50. 
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'Humpbacks" OF Quartzite with One Cutting Edge, used as Knives. 

United States. 
Cat. No. 13900«1, U.S.N.M. 
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Rude Knives of Flint and Hard Stone, chipped to a Cutting Edge on one side 

OF THE Oval. 

United States. 
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Rude Knives of Flint, Jasper, etc. 

S»iiu' in rtnkes. chipiK^cl to a cuttio^ edge on side of oval: some have a \vell-<levelo|)ed liiiiiip. 

United States. 
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Knives with Stems, Shoulders, and Barbs, resembling Arrowpoints and Spearheads, 
BUT WITH Rounded Points unsuitable for Piercing. 
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EXPLANATION OF PLATE 53. 



Knives with Round Points. 
Fi>r. 1. White Flint. 

<Cat. No 19022, U.S.N. M. Indiana.) 
Fig. 2. Flint. 

(Cat. No. 10004. U.S.N.M. Camden Connty, Georgia. Chas. R. Floyd.) 
Fig. 3. QUARTZITE. 

(Cat. No. 18050, U.S.N.M. Edjfartown, Masaachasetta. J. W. Clark.) 
Fig. 4. Pyromachic Flint. 

(Cat No. 34341, U.S.N.M . Frankford, Ohio. A. R. Crittenden.) 
Fig. 5. Brown Chert. 

(Cat. No. 3210, U.S.N.M. Mound near Nashville, Tennessee. M%j. J. W. Powell.) 
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the hump if he desired it to be stricken off, either with a direct stroke 
of the hammer or by the mediation of a punch, thus reducing its thick- 
ness and makiug it the usual leaf-shaped implement. The conclusion 
seems inevitable that his failure to do this is evidence of the want of 
his desire to do so, and that he left it thus — specimens being found 
throughout the country — is evidence that he desired to juake a differ- 
ent implement from the leaf-shaped. This different implement was for 
cutting and not for piercing, was to be held in the hand and not used as 
a projectile, and finally is a knife and not an arrowpoint or spearhead. 

Detailed examination confirms the view that these implements were 
intentionally manufactured and were not mere accidents or failures. 
Plate 49 represents two of these humpbacked implements, side and 
edge views. From these it is evident that the making of the hamp 
is intentional. Not only is the hump recognized and permitted, but 
it has been adopted and treated accordingly. It has not here been 
left rude or unseemly, but has been carefully smoothed by chipping 
over its entire surface, the hump being as well preserved as in the 
rudest specimens. The specimens in this plate are both of flint, one 
from Wisconsin, the other from Georgia; both are flat on the bottom, 
rounded on top, and brought by chipping to a sharp cutting edge and 
without point. If these two specimens were the only ones thus treated, 
their evidence would be insuflQcient, but the Museum possesses numer- 
ous examples of the same kind which tend to prove the same fact. 
Plates 50 to 52 present some of these specimens, and a comparison will 
show the similarity. Their number shows that those in Plate 49 are 
not isolated specimens, while their number and extensive distribution 
throughout the country demonstrates their common use as one of the 
tools or implements belonging to the prehistoric culture of the country. 
These plates are intended also as evidence of the major proposition — 
that is, that many of the flint and other objects heretofore classed as 
arrowpoints or spearheads were really knives. These implements have 
no sharp points and could never have served for any piercing or thrust- 
ing purpose, but, on the other hand, have been made sharp on one, 
rarely on both edges, and could have been used only for cutting. The 
cutting edge is usually convex; the outer edge or back is thick and 
heavy. It has not been worked, and must be held in the hand to be 
used saw or knife fashion. It is submitted that they show themselves 
to have been cutting implements used after the manner of knives, and 
not to have been either arrowpoints or spearheads. 

The major proposition of this chapter is that many aboriginal imple- 
ments having the appearance of arrowpoints or spearheads, and here- 
tofore generally so classed, were not such, but were in reality knives 
intended for cutting or sawing purposes. The specimens on Plate 53 
are evidence in favor of this. The lower or butt end of these speci- 
mens has a stem, with base, notches, shoulders, barbs, sharp edges, 
etc., and in all these regards they resemble the ordinary arrowx>oint 
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or si)earhead. The point, however, while symmetrically formed and 
thoroughly, worked, is not sharp, bat is a well-rounded oval, impossible 
for thrusting or piercing. 

On page 941 of the classification of arrowpoints and spearheads, 
among peculiar forms, a certain series is shown as Glass H, asymmet- 
ric. These are there mentioned as being possible knives, and were 
inserted to complete the classification. No opportunity then ofl*ered 
to investigate their true character or to bring out their p>ecaliaritie& 
Plates 54 and 55 and fig. 195 are here introduced in continaation of 
that investigation. The original of fig. 195 belongs to the collection 
of Dr. Koland Steiner. There are 122 si)ecimens of this series which 
are represented by fig. 195 and certain specimens on Plate 55. They 
resemble arrowpoints and spearheads, having the same stem, base, 
shoulders^ and barbs. So far as relates to the stem end, their resem- 
blance is perfect, and they might belong to any class of stemmed 
arrowpoints or spearheads. Some are rather thick and rude, but many 
are thin and finely chipped. Their peculiarity is 
their asymmetric form. . They are lopsided, or one- 
sided. The shoulder or barb is on only one edge. 
The other has been chipped off in the ruder speci- 
mens from one side only, making a concave scraping 
edge, possibly for arrow shafts, while the finer ones 
are chipped from both sides and are not concave; 
but in both kinds of specimens the shoulder or barb 
is on one side only, and that has been brought to 
^' a smooth, sharp edge. An examination of these 

UNILATERAL KNIFK OF 7 mt o 

YELLOW FLINT. spccimcns, a number ot which are shown in Plates 
Georgia. 54 and 55, shows clearly their asymmetric character 

^^'°"7H6!rij*s>rM'" ^"' ^^^ makes apparent at a glance their knife like 
appearance. A short handle attached with sinew, 
as in the case of ordinary arrowpoints or spear heads (Plate 45), or 
with gum or bitumen, as in the California specimens (Plates 41-43), 
will make a knife suitable for all known savage needs. 

All differentiation rendering them suitable for knives renders them 
unsuitable for arrowpoints or spearheads. They are heavier on one 
side than on the other, which renders them lopsided and would throw 
them out of the line of flight and destroy their efficacy as projectiles. 
It is believed that even a slight examination demonstrates the correct- 
ness of the conclusion that they were knives, rather than arrowpoints 
or spearheads. 

Concluding the chapter on knives, it is deemed wise to introduce for 
comparison a series of those which heretofore passed for and have been 
recognized as knives. The author does not remember any specimens 
of the asymmetric or unilateral form in Europe, except those from 
Solutre which do not belong to the Neolithic period. Knives were, 
however, by no means rare among the prehistoric implements of that 
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Unilateral Knives. 
Fig. 1. Yellow Flint. 

(Cat. No. 10824, U.S.N. M. Bahala Creek, Copiah County, Mississippi. T. J. R. Ke«Dan.) 

Fig. 2. Brown Chert. 

(Cat. No. 60597, U.S.N.M. Lincoln Connty ( ? ), Tennessee. C. S. Grieby.) 

Fi-r. 3. Chert. 

(('at. No. 34863, U.S.N.M. Falmouth Island, in Susquehanna River, Pennsylvania 
J. Orendorf and F. G. Gailbraitb.) 

Fig. 4. Dark-Gray Flint. 

(Cat. No. 7672, U.S.N.M. Groveport, Ohio. W. R. Limpert.) 

Fig. r>, Mottled-Gkay Flint. 

(Cat. No. 23265, U.S.N.M. Mound on Etowah River, Georgia. B. W. Gideon.) 
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Unilateral Knives. 
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Unilateral Knives. 

Fig. 1. Brown Jasper. 

(Cat No. 31583, U.S.K.M. ( Locality unknown.) Dr. T. H. Bean.) 

Fig. 2. Pale-gray Flint. 

(Cat. No. 32753. U.S.N.M. Richmond, Jefferson County, Ohio. Samuel Houston.) 
Fig. 3. Pink Flint. 

(Cat No. 171469, U.S.N.M. Burke County, Georgia. Dr. R. Steiner.) 
Fig. 4. Gray Flint. 

(Cat No. 62104, U.S.N.M. Mason County, West Virginia. R. W. Mercer.) 
Fig 5. Flint. 

(Cat No. 30179, U.S.N.M. (cast). Illinois. Dr. J. P. Snyder.) 
Fig. 6. Gray Fijnt. 

(Cat No. 59221, U.S.N.M. Tennessee. C. L. Stratton.) 

Fig. 7. White Flint. 

(Cat No. 196505, U.S.N.M. Louisiana. PhiUips coUection.) 
Fig. 8. White Flint. 

(CatNo.49a5,U.S.N.M. Illinois.) 
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Unilateral Knives. 
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EXPLANATION OF PLATE 56. 




Flint Flakes Chipped on One Edge Only, Intended for Knives. 

Fig. 1. Flint. 

(Cat No. 27001, U.S.N.M. CumbArland Kountains, Tennessee. Gen. J. T. Wilder.) 

Fig. 2. FUNT. 

(Cat. No. 80265, U.S.N.M. Tennetaee. C. S. Grigsby.) 

Fig. 3. FuNT. 

(Cat. N >. 19234, T.S.N.M. Loaisville, Kentook^ . Dr. James Knapp.) 

Fig. 4. Flin.. 

(Cat. No. 100257, U.S.N.M. Spienues, Belgiam. Thomas Wilson.) 
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Plate 57. 
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Flint Flakes chipped on One Edqe intended for Knives. 
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EXPLANATION OF PLATE 57. 




Flint Flakes Chipped on One Edge, Intended for Knives. 
Fig. 1. Grayish Flint. 

(Cat No. 29U24, U.S.N.M. Miluenville, Guenisey Connty, Ohio.) 

Fig. 2. Gray Jaspery Funt. 

(Cat. No. 98089, U.S.N.M. Kentacky. W. M. LioDey.) 

Fig. 3. Yellow Jasper. 

(Cat. No. 7060, U.S.N.M. Union County, Kentucky. S. S. Lyon.) 

Fig. 4. Pale-Gray Flint. 

(Cat. No. 32421, U.S.N.M. Lick Creek, Orange County, Indiana. F. M. Symmea.) 
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country. One of these knives is represented in Plate 56, fig. 1. It is 
nothing more than a smooth flake struck from a nucleus of flint in such 
way as to make or leave a natural edge sharp for use. Specimens 
similar to this in appearance and manufacture, and supposed to have 
been made and used as knives, are found in great profusion throughout 
western Europe, almost every excavation in a prehistoric occupation 
bringing these flakes to light in greater or less number. The same 
statement can be made in respect to America. Plate 57, figs. 1, 2, are 
specimens of similar flint flakes from America, supposed to have been 
used as knives. Flakes of the same general character, but chipped 
to a sharp edge, are found in both Europe and America and are also 
supposed to have been used as knives. Whether they have been dulled 
by use and the edge then restored by chipping is unknown. It is known, 
however, that the worked flakes, either primarily or secondarily chipped 
to an edge, have been found in many of these places and that they are 
generally accredited as knives. The other specimens on Plates 56 and 
57 are representatives of these worked flakes. 

The subject of knives is not exhausted. It has not even been con- 
sidered except as it involves arrowpoints or spearheads. 

X. WOUNDS BY ARROWPOINTS OR SPEARHEADS. 

The author of the Manuel du Ohirurgien d'Arm^e declared that mili- 
tary surgery had its origin in the treatment of wounds inflicted by 
arrows and spears, and in proof thereof he quoted from ancient classics ' 
and cited Chiron and Machaon's patients, Menelaus and Philoctetes, 
and Eurypyles treated by Patroclus. He believed the name *^medicus" 
in the Greek anciently signified **sagitta,'' an arrow,^ and declared that 
Hippocrates used a particular forceps, "belulcum,"for extractingarrows, 
which his successor, Diocles, improved and called " graphiscos.'' ^ Heras 
of Cappadocia, in the wars of Augustus, invented the duck-bill forceps. 
Celsus * taught the necessity of dilating the wound in order to extract 
the arrowhead, and Paulus JBgineta ^ treated arrow wounds in a pecul- 
iarly successful manner. 

The author, Baron Percy, who thus showed his knowledge of classic 
medical literature, supposed he had discovered the origin of surgery 
and was dealing with the earliest wounds made by man with the 
machinery of war. 

The discovery in the present century, of prehistoric man, and the 
repeated findings of his graves and cemeteries belonging to the Neo- 
lithic and Bronze ages, and the thousands of skeletons therein, many 
of them with wounds and fractures — these things have completely over- 



I Homer, Iliad, Book XI. 

'^Sextus, Advers. Math., Book 1, chap. 2. 

^Andrea della Croco, Book 7, p. 173, Veni«-e, 1574. 

^ De Mediciua, Book Vll, chap. V. 

'Dere Medira, Book VI, chap. 88. 
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turned the ideas of Baron Percy as to the earliest haman wounds and 
the origin of surgery. 

In an earlier chapter we have seen how the ages of stone and bronze 
had practically passed away without any historical mention of their 
existence. The beginning of history is subsequent to them. Nowhere 
in the Eastern Hemisphere, nor elsewhere except among modern sava- 
ges, have stone arrowheads been known in historic times. Arrowpoints 
may have been used by the million in times of antiqnity, bat those 
known to history, noted by historians, were all of iron or bronze; none 
were of stone. In the army of Xerxes only one tribe, blacks from the 
interior of Africa, had arrows tipped with stone. All others used iron 
or bronze. The age of stone arrowpoints or spearheads had passed 
away before the time of Xerxes. All of which only shows how sadly 
mistaken was the author of the Manuel du Chirurgien d'Arm^e in his 
opinion as to the origin of surgery and the dates of the earliest wounds 
made by man's weapons. 

It has been thought by many persons, among them a number highly 
qualified to judge, that there were no burials made during the Paleo- 
lithic period in western Europe. Whether this be true or not, it must 
be admitted that, either because of the rarity of the burials or the 
immensity of time which has elapsed, or possibly the failure to discover 
the graves, or for these reasons either singly or collectively, there have 
been comparatively few of the skeletal debris of Paleolithic man found. 
And this would satisfactorily account for the few examples of wounds 
found. The skeletons from the cave at Cro-Magnon show evidence 
of wounds. The femur of the man has been broken, while the forehead 
of the woman that lay beside him bears a large gash, made apparently 
with a iiint hatchet. 

Broca, who examined these specimens, is of the opinion that the latter 
bore traces of suppuration and evidences of healing.^ 

Dr. Hamy reports many of the bones in the cavern at Sordes as hav- 
ing curious wounds, one a gaping wound in the right parietal of a 
woman who, like that of Oro Magnon, must have survived the injury 
for some time. Pieces of bone had been removed and there was evi- 
dence of healing.* 

There has been some question as to whether these caves belonged to 
the Paleolithic period. It makes but little difference to the present 
argument, for we will soon see that in the Neolithic period such wounds, 
made sometimes by hatchets or by blows of other weapons, and some- 
times by thrusts received by arrows or spears, were found in consider- 
able number. 

Dr. Prunieres, of Marvajols (Lozfere), France, a surgeon, anatomist, 
and an early student of prehistoric anthropology, conducted many 
original excavations into the dolmens, tumuli, and burial jdaces of his 

'Broca, Los Ossemeiits dee Eyzies, Paris, 1868. 

•-' Lartet and Chaplain-Duparc, Une S<^pultare des Auciens Trogloilytes des Pyr»*neee. 
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ueighborbood, aud had the good fortune to make a large collection of 
objects pertaining to prehistoric man in that country. He took special 
care to search for and preserve all those relating to physical anthro- 
pology, especially those showing skeletal peculiarities. The following 
is a partial list of objects in his collection relating to arrow wounds; 

The superior portion of a tibia, with a deep aud suppurated wound, in which is 
still embedded a flint arrowpoint. 

Fragment of the iliac bono, in the internal part of which is embedded an arrow- 
point in a wound which showed signs of suppuration. 

Another fragment of iliac bone, in the external part of which was embedde<l an 
arrowpoint of flint in a suppurated wound. 

A dorsal vertebra with flint arrowpoint in a wound in the body of the vertebra — 
no suppuration. 



Fig. 196. 

HUMAIV VBRTBBBA (I'RKHISTOKIC) PIERCED WITH FLINT ARROWPOINT (TRANCHANT TRANSVERSAL). 
C»rUllh»c, Ij» Franc* Pr«hi»toriqu<>, p. SA4, flt;. 1V4. 

Lumbar vertebra with a wound which had been much enlarged by Hiippu ration 
aud an arrowpoint embedded it it. 

A vertebra with an arrowpoint buried in the body. (Presenteil before the Con- 
gress at La Rochelle. ) 

A vertebra with an arrowpoint buried in the wound. 

An astragalus with arrowpoint in the wound. 

The caverns of Banmes-Ghaudes and L' Homme Mort were the most 
complete charnel houses of Neolithic times, each containing about three 
hundred skeletons capable of identification. It was out of this wealth 
of material that Dr. Prunieres was able to obtain such numbers of 
peculiar specimens. 

The prehistoric anthropologists of France have always realized the 
importance of examining and preserving the pathologic or traumatic 
specimens, and so De Mortillet, Cartailhac, Nadaillac, De Baye, and 
others have reported many specimens bearing evidence of arrow 
wounds. 

Pig. 196 represents a human vertebra pierced by an arrowpoint, 
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tranchant trausversal, from the cavern of Pierre-Micbelot (Mame), 

collected by Baron de Baye. Fig. 197 represents a baman tibia with 
an arrowpoint inserted, found in the dolmen of 
Font-Rial near Saint- Affrique (Aveyron). Baron 
de Baye has been, after Dr. Prunieres, one of the 
most successful seekers for these specimens. In 
the cavern of Villevenard he found one skull con- 
taining three tranchant-transversal arrowheads* 
while another was lodged between the dorsal verte- 
bne. Other human vertebrae pierced with flint ar- 
rowpoints were found in the caves of Petit- Morin. 
In one sepulchral cavern the Baron found 73 flint 
arrowpoints, and, as in the case of Villevenard, 
their position was such as to lead to the supposi- 
tion that they had been sticking in the flesh of the 
body at the time of interment and had fallen down 
as decomposition progressed. A human vertebra 
was found by M. Oartailhac in the covered ways 
of Castellet, near Aries, with a stone arrowpoint 
incrusted therein. The absence of any exostosis 
shows that death quickly followed. The list of 
examples or specimens showing arrow wounds 
might be augmented considerably, but enough in- 
stances have been given to show that the use of 
arrows and other weapons was habitual, and no 

reason is known why an investigation, if carried to any considerable 

extent and in any great detail, might not make a large addition to the 

data already obtained.^ 
Fig. 198 (fig. 39—5531, Army 

Medical Museum) represents an 

ancient arrow wound in the 

skull of an aborigine. The skull 

was originally received by the 

Smithsonian Institution from 

Dr. C. Yates, Alameda County, 

California, and transferred to 

the Army Medical Museum. It 

shows a man of advanced age. 

A long flint arrowpoint had 

penetrated the skull through the 

left orbit, and the figure shows 

it in place as originally found 

impacted. This specimen is to California. 



Fig. 197. 

HUMANTIBIA (PREHISTORIC) 
IMEHCKI) WITH PUNT AR 
ROWPOINT (TRANCHANT 
TRANSVERSAL) . 

France. 



Fig. 198. 

ANCIENT SKULL PIBRCBD WITH A FLINT ABROWPCHNT, 
PERFORATOR. 



' Students desirous of pursuing the subject are referred to Cartailhac's La France 
Pr^historique, p. 124, figs. 124, 125; L'Autbropologie.VII, 3, 1896, pp. 312, 313, figs. 3,4; 
G. de Mortillet, Matoriaux, etc., 1877, VIII, p. 164, and others thereiu mentioned. 
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Plate 58. 
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be remarked as one of a class called perforators or drills and possibly 
used as such, but here used as an arrowpoiut. 

Fig. 199 (fig. 37—5553, Army Medical Museum) is also a prehistoric 
specimen. It is from one of the Indian mounds in the vicinity of Fort 
Wadsworth, Dakota, excavated by Surg. A. T. Comfort, U. S. A., in 



Fig. 199. Fig. 200. 

ANCIENT HUMAN VKRTEBIIA PIEBCED WITH ANCIENT SKULL PIBBCED WITH PERFORATOR AKROWPOINT. 

yUARTZ ARROWPOINT, HEALED. Illinois. 

18G9, and consists of a human lumbar vertebra with a small arrow- 
X)oint of white quartz iucrusted in it. It is covered with a new bony 
formation, showing that the wounded man survived the injury some 
months at least. 

Fig. 200 (Cat. Nos. 60281, G0282, U.S.N.M.) represents an ancient abo- 
riginal skull from Henderson County, Illi- 
nois, forwarded by M. Tandy. It had a 
hole in the squamosal bone on the left 
side, in which, when found find received 
by the Museum, was a stone arrowhead, 
still another perforator or drill. 

Fig. 201 (Cat. No. 173995, U.S.N.M.) 
represents a human skull from a mound 
in Missouri. The subject had.received a 
serious wound in the supraorbital arch at 
the outside of the left eye. The wound 
involved all the bones of the interior arch, 
Fig- 201. which was broken down. The wound had 

ANCIENT 8KULL. ARROW WOUND o^-ER eutircly licaled, thc cicatrization was com- 

LEFT EYE ENTIRELY HEALED. , , „ , . , i . -, 

^j^^^,j^ plete, and all the wasted or destroyed 

pieces of bone around the wound had 
sloughed off and the reparation of the bone been fully effected. Of 
course the missile with which this wound had been inflicted did not 
remain in the wound, and it was not found, but from the smallness of 
the wound and its penetration one can only conclude it was made by 
an arrowpoint. 

Plate 6S represents two prehistoric specimens of flint arrow or spear 



Digitized by 



Googk 



960 REPORT OF NATIONAL MUSEUM, 1897. 

beads found inRerte<l in human bones. These specimens were sent to 
the U. S. National Museum by Dr. John E. Younglove, of Bowling 
Green, Kentucky. Fig. 1 represents an implement 3J inches long, 1| 
inches wide, and one-fourth of an inch thick. The stem is broken, which I 
shortens it considerably. It had pierced entirely through the human ^| 
pelvic bone in which it was found. Fig. 2 is 4 inches long, If inches \ 
wide, and one-fourth of an inch thick. It is inserted in the head of a 
human femur( t). Fig. 1 is loose so that it may be taken out of its present 
socket, while fig. 2 is firmly embedded and can not be removed. The 
material of both is the black or brown lusterless pyromachic flint com- 
mon to the country in which it was found. The specimens came from 
a cavern about 4 miles northeast of Bowling Green, and an equal dis- 
tance from Old Station. The opening at the surface was about 3 feet 
in diameter and the hole about 40 feet in depth. At its bottom the 
cave extended horizontally several hundred feet through solid rock. 
There is no way of telling whether these implements were used as 
arrows or spears; the shafts which would alone determine that have 
entirely disappeared, or at least no fragments of either wood or sinews 
were reported. If arrows, they must have been used with an enormous 
bow; it is more likely that they were mounted upon a larger and heavier 
shaft and used as spears or javelins. 

Looking at these heavy projectiles, considering the conditions of the 
hand to hand fight wherein they were used, and the force with which 
they were hurled, it is astonishing that at least one of the fighters, it 
the specimens belong to difl'erent individuals, not only survived the 
shock, but the patient recovered with the weapon embedded in the 
wound, for its cicatrization is found to be complete. 
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APPENDIX A.' 
MINES, QUARRIES, AND WORKSHOPS. 

The following inemoranda of prehistoric flint mines or quarries and 
workshops of aboriginal stone implements in the United States have 
been compiled mostly from reports made by investigators in the field. 
They are here brought together and published for convenience of the 
student. 

MAINE. 

Mount Kineo, on the eastern shore of Moosehead Lake, has furnished material for 
ahoriginal arrowpoints and spearheads for hundreds of miles down the Atlantic 
Goant. It is usually called Mount Kineo flint, but is really a porphyritio felsite or 
rhyolite. 

NEW YORK. 

JSrie Coufi^y.— Extensive flint-arrowpoint factories in the vicinity of Buffalo and 
along the river shore; marked by the presence of flint and piles of chipped pieces. 
Reported by Dr. A. L. Benedict, Buflalo. 

Chautauqua County,— Some years ago, Mr. Williams, plowing a field on his farm, in 
the town of Sheridan, turned up as much as two bushels of flint spalls or chips 
and a number of arrowpoints and spearheads. These were together, and led Mr. 
Williams to suppose that Indians made their tools there. Some of these implements 
correspond in outline and material to those from Flint Ridge. Ohio. James She ward.^ 

Montgomery County. — Deposit of flint arrowpoints in the town of Amsterdam. 
Described by P. M. Van Epps.^ 

NEW JERSEY. 

Mercer Coww^y.—* 'Open-Air Workshops" (chips of jasper and flint) in Hamilton 
Township.* 

"Open-Air Workshops" are treated at length by Dr. Abbott, and examples are 
cited; one near Belvidere, New Jersey, and one in Hamilton Township, Mercer 
County, New Jersey, which was greatly elaborated by excavation and description. 
The remains of human industry found in the quarries are thus classed by Dr. Abbott: 
(1) Masses of jasper and altered mineral; (2) cores and remains of no further use; 
(3) large flakes; (4) blocked-out and discarded specimens; (5) specimens nearly 
finished and then discarded — these are* of the arrowheads with point, stem, or barb 
broken off; (6) chips and splinters of every size ; (7) hammerstones of utilized peb- 
bles, mostly with shallow depressions, one on each side; (8) flat-slab stones of small 
size and traces of hammering on either side, probably used as lapstones — making in 
all about a thousand pieces. There was no trace of argillite used as a material. 

A second and third find in fche same vicinity are described in the same paper 
(p. 516). 



•Seep. 871. 

^Smithsonian Report, 1881, p. 644. 

3 American Antiquarian, 1880, III, p. 57. 

*C. C. Abbott, Report Peabody Museum, XU, 1880, pp. 508-515. 
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MARYLAND. 

Quarry of rhyolite near Sugar Loaf Mouutain. Dr. W. H. Holmes. 

DISTRICT OF COLUMBIA. 

Ancient quarries nearWashington." 

Prehistoric qaarries in the vicinity of Washington. - 

Ancient village sites and aboriginal workshops.^ 

Contributions to the Archeology of the District of Columbia.^ 

A quarry of quartzite bowlders has been discovered on the hills at Pincy Brunch, 

together with an extensive manufactory of rude implements. It was excavated by 

Dr. W. H. Holmes and is described at length.^ 

WEST VIRGINIA. 

Putnam County. — Ancient furnace, 4 miles east of Hurricane, on the farm of J. J. 
Este^. Described by Mr. P. W. Norris. 

NORTH CAROLINA. 

Cherokee County, — Ancient mining excavations on farm of Mercer Fain, near Col- 
vard Creek, on north side of Valley River, 5 miles above Murphy. Other old min- 
ing indications in the same county. Reported by James Mooney. 

GEORGIA. 

Savannah River. — At some points, even in the depths of the swamp region, may 
still be noted traces of small open-air workshops. * • * 

These exist not only along the line of the Savannah River, but frequently occur 
on the banks of the Oconee, Ocmulgee, the Flint, the Chattahoochee, and other 
Southern streams. * * * Within the past few years not less than 8,000 well- 
formed arrow and spearpoints have been collected on both banks of the Savannah 
where it separates the counties of Columbia and Lincoln in Georgia and Edgefield 
County iu South Carolina. Even now the supply is by no means exhausted. The 
annual plowings and constantly recurring freshets reveal each season new examples 
of the taste and skill of these ancient workmen. In the enumeration of the imple- 
ments taken from this locality we do not include multitudes partially formed and 
broken, which, with quantities of chips, still mark the spots set apart for the manu- 
facture. Sometimes we encounter a locality, many yards long and several wide, the 
surface of which is covered to the depth of several inches with fragments struck off 
during the process of manufacture, and with cores and wasters abandoned from 
some inherent defect in the material or broken by the workman. Some idea may 
thus be formed of the extent and duration of the labors of theoe primitive workers 
in stone. 6 

Jefferson and Burke ^counties, — Dr. Roland Steiner, now of Grovetown, Georgia, 
has been, during almost his entire life, an enthusiastic collector, and has pushed his 
investigations in many directions throughout the State. He formerly lived near 



' Elmer R. Reynolds and F. W. Putnam, Report Peabody Museum, XII, pp. 475, 
52&-535. 

2 T. R. Peale, Smithsonian Report, 1872, pp. 430-432. 

3 S. V. Proudfit, American Anthropologist, II, pp. 241-246. 
^ Louis A. Kengla, 1883. 

^American Anthropologist, January, 1890, III, p. 1; Fifteenth Annual Report 
Bureau of Ethnology, 1893-94, pp. 33-66; and American Naturalist, XXX, December, 
1896, pp. 874-885; No. 360, December, 1896, pp. 976-992. 

*^ Charles C. Jones, jr., Smithsonian Report, 1879, pp. 378,379. 
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'Waynesboro, in Barke County, and from that neighborhood he obtained many 
implements and made many important discoveries. He reports that there are out- 
crops of jasper on Rocky Creek, at the crossing of the Waynesboro road. Other 
quarries were found in the neighborhood; one of white flint at Erin, and one of ^el- 
lo'w flint at Oldtown, 10 or 12 miles west in Jefierson County. There were work- 
shops on what he calls the Davis plantation or the Old Evans place, at the crossing 
of Little Buckhead Creek by the Waynesboro road ; one of these was 2 miles up the 
stream at Captain Ridgely's. Dr. Steiner exhausted this neighborhood in his search. 
He found on the Old Evans place, in the valley of the Little Buckhead, within an area 
of 40 acres, no less than 16,000 prehistoric implements, most of which were of the 
same material as the neighboring quarries and had probably come from them, but 
many of them were of different material and had come from different and perhaps 
distant quarries.^ 

There is in the U. S. National Museum a collection of arrow and 
spearheads called, after its finder, the McGlashan collection, from Geor- 
gia. It comprises about 20,000 specimens. They are of divers forms 
and sizes, are all of cherty flint, and apparently from one quarry. 
They are much weathered and their color ranges from yellow and rose 
to white. Plate 38, figs. 20-23 are photographs of specimens from the 
collection and show the appearance of the material. 

FLORIDA. 

Hernando County, — Arrowpoint factory on the banks of Trouble Creek, 2 miles 
north of the mouth of the Anclote River, and 5 miles south of Kootie River. 

"About 5 miles south of the Kootie River, and some 2 miles north of the mouth 
of Anclote River, is a small stream called Trouble Creek. A considerable body of 
blue flint rock occurs here, cropping out along the shores of the oreek, with scat- 
tering nodules lying in all directions. This point was evidently used for a long 
time by the aborigines as a factory for arrow and spear heads. Bushels of chips and 
fragments strew the ground, and large quantities have been washed from the banks 
of the creek and cover its bottom. A long search revealed nothing except a few 
arrowpoints and spearheads spoiled in making, and a lot of broken pottery.''^ 

ALABAMA. 

LeCf Jefferson, Lowndes, and Talladega counties, — Mica mine and stune wall in Clay 
Township, Jefferson County, Alabama. In Talladega County, township 20 north, 
range 6 east, section 12, another mica pit. '' Workshop '' in Lee County, Alabama, 
east of Youngsboro, on the Western Railroad, at the foot of Story's Mountain in the 
fields, township 19 north, range 27 east. William Gesner.' 

Several "workshops" are near Mount Willing, one on Mr. Hartley's plantation, 
section 36, township 18 nortu, range 13 east, and one on Mr. Lee's plantation, sec- 
tion 32, township 13 north, range 14 east. Described by William Garrett. ' 

** Workshops " in township 18 north, range 7 east, of Talladega County, on the head- 
waters of Talladega Creek, at the eastern end of Cedar Ridge, a spur of the Rebecca 
Mountain (Potsdam sandstone), in the old fields where the Montgomery Mining and 
Manufacturing Company's works were situated; wagonloads of quartz fragments, 
broken arrowpoints, and spearheads cover the ground ; but on a much larger scale 
appears to have been the manufacture of these^ implements in township 19 north, 
range 27 east, of Lee County, on the Columbus, Georgia, branch of the Western Rail- 

' R. Steiner, private letters. 

« T. S. Walker, Smithsonian Report, 1879, p. 394. 

'W. M.Garrett, Smithsonian Report, 1879, p. 443. 
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road, east of Youngsboro, for in the fields on the soatheaatem side of a low ridge 
called Story's Mountain, acres are covered with the broken quartz in every variety 
of that mineral found in this hill, from transparent rock crystal to jasper and 
chalcedony, among which occasional good implements occur.' 

OHIO. 

Licking and Muskingum counties. — Throughout eastern Ohio there are nameroos 
deposits of flint of various descriptions, and in several counties places are to be 
found in which the '^ ancient arrow maker'' practiced his calling with the material 
BO abundantly supplied. ^ 

Flint quarry on Williams Hill, Licking County, 3 miles west of Brownsville. 
Reported by Gerard Fowke. 

Chandlersville, Salt Creek, Muskingum County, Ohio, was the scene of the opera- 
tions of the Muskingum Mining Company in 1820 for mining silver. It was on the 
National road, 10 miles east of Zanesville. A writer, evidently well-known, though 
his name is not given, tells ^ of a trip he took through this country, and describee 
the wells and pits sunk here by the company in which he was a subscriber, part 
owner, and heavy loser. He says, in his report of excavations and drillings, that 
at a depth of 120 feet they struck a bed of gray Hint rock, 6 or 8 feet in thickness. 
He continues the record of his journey: 

'' One mile east of Somerset the National road commences crossing at Flint Ridge. 
[Plates 13-15.] Its general course is from northeast to southwest, passing through 
the counties of Coshocton, Licking, Muskingum, Perry, Hocking, and Jackaon, and 
probably into Kentucky. In Hocking County it seems to have been deposited in a 
fine siliceous paste of various colors, from pure white to yellow, clouded, and black, 
and is used for whetstones. In Jackson and Muskingum counties it is extensively 
manufactured into buhr millstones. The whole deposit abounds in casts of fossil 
shells beautifully replaced in many cases by pure quartz. Some are studded over 
with drusy crystals, others filled with chalcedony and quite translucent. The 
various families of Producti, Ammonites, Nautili, Encrine, etc., with many nnde- 
scribed species, are found here. * * * In many places it abounds in jasper, horn- 
stone, flint, quartz, chalcedony, etc., of various and intermingled colors" (p. 233). 

Washington County.— A ''magazine*' of arrowpoints and spearheads at Waterford, 
near the banks of the Muskingum. ^ 

Perry County. — Hint diggings at New Lexington. 

"At New Lexington, Perry County, Ohio, on a knoll near the railroad station, are 
many ancient flint diggings. The flint here constitutes a regular layer or stratum 
in the coal measures and is about 4 feet thick. It is well exposed in the railroad cut 
on the side of the knoll. Geologically speaking, the flint is a local modification of 
the Putnam Hill limestone, a well-defined stratum of wide extent in southeastern 
Ohio. Many of the pits must have been from 6 to 8 feet deep. The flint Iq fossilif- 
erous, and much of it is not compact enough for arrowheads, and around the old 
excavations are heaps of the rejected material. These excavations are now largely 
refilled with earth and d<^bris. I had no time to reopen any of them in search of the 
tools by which the flint was quarried. I have little doubt that these pits were sunk 
by the mound builders."** 

Mahoning County, — Flint diggings in the southwestern corner of the county. 
Reported by Mr. Gerard Fowke. 

Coshocton Coufi/y.— Deposits of chalcedony, basanite, etc., on land of Col. Pren. 
Metham, Mr. R. R. Whittaker, and Mr. Criss, in the Bouth -central portion of Jeffer- 
son Township. Reported by Mr. Gerard Fowke. 

> William Gesner, Smithsonian Report, 1881, p. 617. 
2 Charles M. Smith, Smithsonian Report, 1884, p. 853. 
'American Journal of Science and Arts, XXV, p. 226. 
^Haywood, Natural and Aboriginal History of Tennessee, p. 35.. 
^ £. B. Andrews, Report Peabody Museum, X, pp. 53, 51. 
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INDIANA. 

Crawford County, — ^Mr. H. C. Hovey gives an account of a flint mine and workshop 
in Wyandotte Cave.' He says that there are what hail been called "bear wallows" 
not far irom the Pillard Palace. " These are circular depressions, twenty or more in 
number, each a yard wide and a foot deep, and their appearance agrees well with 
their name. About two years ago, however, I had the satisfaction of proving them 
to be the remains of ancient flint works. Happening to remove the clay crust from 
a bear wallow, I found a pile of ashes and cinders on one side and a quantity of flint 
chips on the other. On examination this proved true of each wallow. Further 
removal of the crust brought to light hundreds of flinty prisms with parallel faces 
and averaging 4 inches in length by 1^ in width and half an inch in thickness. 

"The mine is near by, abounding in flint nodules lying in rows in the cave walls, 
and occasionally in bands or belts. Each nodule has a coating of some grayish 
mineral, perhaps discolored flint, and between them is usually a soft, chalky sub- 
stance, easily cut by a knife. Freshly fractured, a bright black surface appears, in 
contrast with the dingy, faded blocks by the wallows. This change of hue is due 
to the gradual removal of the traces of iron found with the silex. Many of the 
blocks were rejected on account of flaws or imperfections. The nodules are easily 
split into this form, which is convenient for transportation. Arrow making, how- 
ever, was carried on hera^to a considerable extent, as appears from the chips. 
Pounders like those in the alabaster quarries were found along with the flints, shqw- 
ing the means of breaking the nodules. 

"The only manufactured article dug up in this spot was a little stone saucer con- 
taining a soft, black substance. This may have beeu a rude lamp. 

"Search at the mouth of the cave unearthed quantities of flint chips, and also 
finished arrowheads. The question has been raised why the Indians should delve 
for flint balls amid subterranean darkness when quantities of such spheres are found 
along the beds of streams and elsewhere in the open air. The reason is that the 
latter, having been exposed to the elements, have deteriorated in quality ; they also 
break with irregular cleavage. Hence the Indians sought to get flints fresh from 
the strata where they were originally deposited, and which, because of their mois- 
ture, readily part into triangular prisms under the hammer. 

"Since finding the existence of this flint mine in Wyandotte Cave, I have learned 
of the flint pits dng along Indian Creek and elsewhere in Harrison County, Indiana." 

Franklin County. — Workshops have been discovered on sections 3, 4, and 20, town- 
ship 9 north, range 2 west; section 10, township 12 norih, range 13 east.'' 

Union County. — Workshops on sections 12 and 17, township 10 north, range 2 west; 
sections 4 and 9, township 11 north, rmge 2 west; sections 21 and 29, township 12 
north, range 2 west; and sections 27 and 36, township 13 north, range 13 east.^ 

Fayette Coiiw/y.— Workshop N. W. i '^ S. W. i section 36. and 8. W. i of S. E. i 
section 27 township 13 north, range 13 east.^ 

ILLINOIS. 

Union County. — "Three miles west of Cobden, near Kaolin Station, on the St. 
Louis' and Cairo Railroad, is the most extensive workshop I have found. It covers 
several acres of ground, and carloads of flint chips and bowlders are strewn every- 
where. Four miles south of Cobden is another of smaller dimensions. Others of 
greater or less size are met Avith in various parts of the county, but no relies of 
much value are found with them." ^ 



' Proceedings, American Association for the Advancement of Science, XXIX, 18/^, 
p. 730. Boston. 
« George W. Homsher, Smithsonian Report, 1882, pp. 730-749. 
3 Idem., pp. 728-749. 
^ Idem., pp. 737-749. 
6F. M. Farrell, Smithsonian Report, 1881, pp. 584-586. 
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Extensive flint (juarry near the town of Mill Creek. This quarry is of the white 
chert peculiar to Illinois; and furnished the large oval chipped implements supposed 
to have hecn used as digging tools or for agricultural purposes. The quarry was 
discovered in May, 1899, hy Dr. W. A. Phillips and Edward F. Wyman, and opened 
hy Drs. Phillips and Dorsey, of the Field Columhian Museum.^ 

TENNESSEE. 

Cooke County. — Workshop on the ridge. Quantities of flint chips, etc., scattered 
over the ground. Reported hy J. W. Emmert. 

KENTUCKY. 

Ohio County. — A flint implement factory on Wade N. Martin's farm, Cromwell poet- 
office. Reported by Mr. J. M. Brown. 

I Wyandotte County. — There are a number of mounds near Wyandotte, Kentucky, of 
which a map is in preparation. A workshop 1 acre in extent and covered with chips 
and shreds is reported. 

• "About two years ago I discovered on the farm of J. L. Stockton, 1 mile northwest 
of this city, remains of an aboriginal workshop or village. It is located on a small 
stream called Jersey Creek, and near a large spring. It covers an area of about 
2 acres. The soil is sandy, and to the depth of 2 feet is a complete mixture of flakes 
of flint, ashes, bones — both animal and human — fragments of ornamented pottery, 
broken and unfinished stone implements of nearly every description. * * * There 
are no deposits of flint or other stone valuable for arrow making, etc., in this vicinity. 
The axes, celts, skin dressers, and balfs are all made of porphyry, and the arrow- 
heads of flint." ' 

TEXAS. 

Goliad County. — Flint workshop on the margin of Lone Tree Lake, 2 miles wes( 
of San Antonio River, and 7 miles south of the town of Goliad. The lake margin 
was of sand, covering, to a depth of 4 or 5 feet, the flint workers' site. This was 
about 150 yards long by 50 wide, the dt^bris, chips, flakes, arrowpoints, spearheads, 
and tools, being on and in the clay under the sand, and estimated at 10 bushels in 
sight.3 

ARKANSAS. 

Garland County. — Quarries of novaculite were found in Garland County, Arkansas.^ 
Dr. Holmes reports everywhere the aborigines found and worked these transported 
masses (from the quarry), and hundreds of square miles are strewn with flakes, 
fragments, failures, and rejected pieces, and the country around, from the mountains 
to the Gulf, is dotted with the finished forms that have been used and lost. 

Hot Springs County. — Ancient novaculite mines near Magnet Cove.*^ 

Novaculite is one of the varieties of flint and, where obtainable by 
prehistoric man, was much used for the larger and ruder kinds of 
implements. 

The subject of novaculite quarries is treated by Mr. L. S. Griswold, 
under the title of *• Whetstones and Novaculites of America.'' ® 

The Quarterly Geological JournaP contains the report of an iuvesti- 



' George A. Dorsey, Report of Field Columbian Museuem, June, 1899. 

«E. F. Serviss, Smithsonian Reports, 1879, p. 433; 1881, p. 528. 

3 J. D. Mitchell, Victoria, Texas, letter of June 24, 1894. 

'*W. H. Holmes, American Anthropologist, October, 1891, p. 313. 

'*W. P. Jeuney, American Anthropologist, October, 1891, p. 316. 

« Annual Report of the Geological Survey of Arkansas, 1890. 

^ London, Vol. L, Pt. 3, No. 199! 
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gatioii by Mr. Frank Rutley on "The origin of certain novaculites and 
quartzites." 

Clark County.— Aboriginal workshop in section 17, township 5 south, range 23 west, 
from which arrowpoints and cutting implements, the latter hatchet-shaped and made 
of a species of Iron ore, have been taken. 

, "On section 9, township 3 south, range 24 west, is an outcrop of novacnlite or 
flint of tough quality and of various colors. From this material large quantities of 
arrowheads, etc., have been made. The ancient artisans went down on the south 
side of the outcrop, which is a ledge 700 or 800 feet above the adjacent valley, and 
carried away immense quantities. The material is the same as that of arrowheads 
from Tennessee, Mississippi, and westward. 

"There is on Capt. R. S. Burk's farm, section 17, township 5 south, range 23 west, 
evidence of an extensive workshop in arrowpoints and cutting implements. The 
arrow material was taken from the quarry above described, although 10 miles away. 
The cutting instruments were of the hatchet kind and made from a species of iron ore. 
There is another workshop near my home, section 7, township 4 south, range 24 west, 
Montgomery County, Arkansas."^ 

WISCONSIN. 

Kenosha County. — Lapham - says : "At the city of Kenosha we found, on the ancient 
sandy beach upon which the city is partly built, abundant eyidence of a former mana- 
faotory of arrowpoints and other articles of flint. Several entire specimens were 
collected in a little search, besides numerous fragments that appear to have been 
spoiled in chipping them into form. » » * Many different kinds of flint, or chert, 
were wrought at the place, as shown by the fragments. It is probable that the peb- 
les and bowlders along the lake shore furnished the material. » * • These pebbles 
are the oorniferons rock of Eaton and here constitute a portion of the drift, being 
associated with the tough blue clay that underlies the sand and is the basis of the 
country around. The clay is carried away by the dashing waves, leaving a beaoh 
of clean pebbles. Numerous fragments of pottery of the usual form and composition 
were also found in the same sandy places.'' 

INDIAN TERRITORY. 

An extensive novaculite quarry was discovered and reported to the U. S. Geolog- 
ical Survey by Mr. Walter P. Jenney, which he says was known as the "Old Spanish 
mines.'' This report, made in 1891, resulted in the visit of Dr. W. H. Holmes 
to the locality for the purpose of investigation and study. " The quarry is situated 
on the Peoria Reservation, about 7 miles northwest of Seneca, Missouri/ and some 
10 miles southeast of Baxter Springs, Kansas. From Seneca the spot is reached 
by driving northward along the Missouri border for 5 miles and then crossing the 
line and proceeding 2 miles in a westerly course through the forest. The country is 
a gently rolling plateau, with a gradual descent westward into the valley of Spring 
River, a branch of the Neosho or Grand River, which falls into the Arkansas at Fort 
Gibson, Indian Territory." 

Dr. Holmes's investigations were published in a bulletin of the Bureau of Eth- 
nology, entitled "An ancient quarry in Indian Territory," 1894. Dr. George A. 
Dorsey visited this quarry in 1899.3 

WYOMING. 

Central-eastern Wyoming. — Quartzite quarry in central-eastern Wyoming, 40 or 50 
miles east of Badger, on the Cheyenne and Northern Railroad, 125 miles north of 
Cheyenne. Nineteen ancient diggings were cleaned out and the whole quarry inves- 



' A. Jones, Smithsonian Report, 1881, p. 542. 

'Antiquities of Wisconsin, p. 6. 

3 Report, Field Columbian Museum, June, 1899. 
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tigated. The work was various, superficial, aud of great extent. Quarries, shal- 
low, 2 and 3 feet deep, others 15 to 20 feet deep; tunnels and shafts not very deep. 
Spearpoints, scrapers, axes, and anvils were found ; quarry tools, hammers, and mauls 
were made of bowlders of granite and qnartzite, " brought from the neighboring 
mountains, some 20 miles away." The quarry ground was strewn with chips and 
fragments of quartzite, but not in heaps as where implements have been made^ 
"The striking points are the vast amount of work done, the absence of chip heaps,, 
the rude nature of the implements, and their great size. The tonnage of rock moved 
is estimated by hundreds of thousands, if not by millions of tens. * • • Imple- 
ments made from quartzite resembling that quarried are common on the plains and 
in the mountains. * * * The quarrymen must have been aborigines, but anllke 
the Indians of modem times they must have been laborers and to have worked 
centuries in order to have accomplished so much with the crude tools used. Who 
they were will never be known. * * * Central -eastern Wyoming is noted for 
prehistoric quarries, but as a rule they are small and shallow and in no way com- 
parable to the recent discovery. Usually the Indians worked for jasper and agate, 
and dug irregular openings that do not represent the present systematic development. 
Quartzite quarries are extremely rare and these are by far the largest reported in 
Wyoming."' 

Baw Hide Itange* — Dr. A. J. Woodcock reports his visit, in company with and under 
the guidance of Mr. W. F. Hamilton, of Douglass, Wyoming, to certain flint (f) 
mines and aboriginal workshops on the Raw Hide Range, southwest from the Black 
Hills and near Muddy Creek, a branch of the Platte River. About 4 acres had been 
dug over, and rude pits made from 6 to 12 feet deep, in excavating the desired flinty 
rock, which lay at that distance below the surface. The stone gave a metallic ring 
when struck, and broke with a conchoidal fracture. It had "a wealth of color, the 
basic tints of which were pink, purple, gray, and white, with their intermediate 
shades, * * * in the shape of chipped tools and weapons * * * so scattered 
for hundreds of miles throughout the west, • » ♦ through the Powder River 
country, the Black Hills, the Bad Lands of South Dakota, the Big Horn Mountains, 
and the great basin of the same name.'' Mr. Hamilton said he had never seen this 
material in the ledge elsewhere than in this locality. 

The different forms ranged from the quarry spall to **a barbed harpoon head of 
chipped aud polished stone." They picked up a stone hammer weighing b^ pounds. 
The disks were plenteous, some of them 20 inches in circumference and 2 inches in 
thickness, chipped to a cutting edge. ''A thousand trainloads of chips and spalls 
were beneath our feet on this one butte alone, and Mr. Hamilton said that several 
others had been worked.'' 

COLORADO. 

Jefferson and Clear Creek counties, — " In a small grove of cottonwood trees near Apex, 
Colorado, the Indians appear to have made, in former times, great quantities of 
tools and arrowheads, for the ground all around is strewn with tools, ohimiings, and 
arrowpoints, some of the latter made of beautiful stone and of the most exquisite 
workmanship. Within the space of an acre or two we have found about a hundred 
arrowpoints and ten axes and hammers. The Indians seem to have carried on quite 
a trade among themselves, in order to procure the materials for arrowpoint-making, 
as some of the chippings found in their encampments are from stones which cannot 
be found within several miles of this place, and some, I think, have been brought 
from distant localities. Although the Indians used several kinds of stone in the 
manufacture of arrowpoints, yet they seem to have had a preference for quartzite, 
chalcedony, and jasperized wood, probably on account of their superior hardness, 
and may have made others from handsomer but less durable stones only for purposes 
of barter, as the Indians of California exchanged arrowheads made of bottle glass. 



1 Wilbur C. Knight, Science, new ser., VII, March 4, 1898. 
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The following minerals were employed in the manufacture of tools: Moss agate, 
chalcedony, carnelian, wood opal, sapphirine, petrified wood, flint, red jasper, 
brown qnartzite, agatized wood, obsidian yellow quartzite, purple and yellow jas- 
pera, smoky quartz, chert, jasperized wood, red quartzite, besides several undeter- 
mined silicates.'^' ' 

NOVA SCOTIA. 

Lunenburg County, — A workshop was reported ^ at Bockmans Beach, Lunenburg 
County. Large quantities of flakes and splinters of stone, and arrowheads in various 
stages of preparation. 



' George L. Cannon, Smithsonian Report, 1877, p. 237. 
^ George Patterson, Smithsonian Report, 1881, p. 675. 
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APPENDIX B.» 
CACHES. 

Ill caching or secreting his implements, prehistoric man followed no 
uniform method of placement, but the deposits are shown to have been 
intentional. The implements were laid in a circle or rectangle and were 
placed flat, on edge, or sometimes on end. Leaf-shaped implements 
have been frequently found en cache, and have been called by some 
"cache implements," but arrowpoints and spearheads, grooved axes, 
polished stone hatchets, large chipped flints, spades, and other imple- 
ments have also been found en cache. It will be seen at once that the 
term "cache implements" can not with propriety be applied to any 
particular one. 

Reports of caches have been made by their discoverers, and these 
have been here brought together and published for the convenience of 
the student. 

NEW HAMPSHIRE. 
Manchester, — Caobe of 40 chipped implements.'^ 

massachusp:tts. 

J-'ramingham. — "A peck of chipped implements/' ^ached.^ 

CONNECTICUT. 

Stratford, Fairfield County. — Cache, number not given. Robert Curtis, in Cyrut 
Thomas's Catalogue of Prehistoric Works east of the Rocky Mountains. 
East Windsor Hill, Harifoi'd County.— Cskche of 14 specimens. 
South Windsor, Hartford County. — Cache of 100 specimens.^ 

NEW YORK. 

Dutchess County. — A cache of arrowpoints was found upon the farm of Mr. George 
Allerton, at Green Haven, 12 miles from Fishkill on the Hudson. While employed 
in digging, his spade brought up a nnmber of arrowpoints. He described them to 
be nicely piled up side by side edgewise, in two or three rows, 10 to 15 inches below 
the surface.. There were perhaps 200 or 300 in all. They are of a blue ja8x>ery flint, 
and seem to be in an unfinished condition.^ 

Sheridan, Chautauqua County.^— Cache of 2 bushels of specimens on farm of Mr. 
Williams.^ 

Allegany County. — Mr. E. M. Wilson, of Belfast, Allegany County, New York, 



' See p. 871. 

2 E. P. Richardson, Smithsonian Report, 1879, p. 447. 

3 J. H. Temple, Smithsonian Report, 1879, p. 448. 

^ E. W. Ellsworth, Smithsonian Reports, 1881, pp. 661, 662; 1879, p. 447. 
■^ Edwin M. Shepard, Smithsonian Report, 1877, pp. 306, 307. 
t^ James She ward, Smithsonian Report, 1881, p. 644 
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reports that at the old "Iroquois fort," in the town of Angelica, Allegany C'ounty, 
about 1^ miles north of the New York Lake Erie and AVestem Railroad station 
of Belvidere were found ''many arrow and probably spear heads, unearthed from 
a small hole near the surface of the ground some distance south or southwest of the 
inclosnre. This was done a few years ago." Also, "there was another and proba- 
bly similar work [fort] 2 or 3 miles south of the Belvidere 'fort' and on the 
outskirts of the village of Belmont. * *" * A large number of stone implements 
were found in a hole or cache near by, several years ago." 

liroome County. — A cache of arrowpoints, knives, and axes, some in perfect condi- 
tion but others broken, found near Binghamton.' 

Montgomery County. — Mr. Percy M. Van Epps, of Gleuville, New York, reports* a 
cache of 117 arrowpoints on the farm of Mr. Thomas Romeyn, in the town of Amster- 
dam, near a spring. They lay about 6 inches below the surface, on a bed of ashes 3 
inches thick, which rested on a hearth or tireplace, about 10 feet square, of cobble- 
stones from the drift. The arrowpoints average about 3 inches in length and are of 
dark-blue and gray flint, leaf shaped. Mr. Van P^pps adds: *'Such hoards of arrow- 
points are frequent in this vicinity. I know of four instances in a radius of as many 
miles.'' 

Cache of 120 triangular implements (Division II), straight base, concave edges, of 
black flint, from Amsterdam, Montgomery County, found by Mr. Percy Van Epps. 
(Cat. No. 169624, U.S.N.M.) 

Saratoga County.— Cache of 90 leaf-shaped implements (Division I, Class B) of 
hornstone, from Saratoga County, New York, found by H. B. Mc Williamson (Cat. 
Nos. 170333, 170573, U.8.N.M.), represented by 16 and 62 implements, respectively. 

(hwego County. — On the line dividing the towns of Volney and Schroeppel was an 
earthwork on a hill. A long wall, separating the hill from a marsh on the east, stiU 
remains. Arrowpoints of flint, en cache, have been plowed up.' 

NEW JERSEY. , 

Burlington County. — Cache of 300 triangular arrowpoints (Division II), straight 
base, convex edges, of gray flint. Found on the south bank of Rancocas Creek, near 
Lnmberton, Burlington County, New Jersey, by W. H. Chambers. (Cat. No. 98740, 
U.S.N.M.) Average size, 3f by li by ^^g inches. 

Mercer County. — In 1861 a farmer near Trenton, New Jersey, while plowing, dis- 
covered a cache of stone implements about 15 inches below the surface. Dr. Abbott 
was notified and repaired to the place, secured the collection, and made a full 
description of the deposit.^ The collection numbered about 150 specimens. They 
were of jasper, finely chipped, leaf-shaped, with a sqnare base (Division I, Class B), 
and varied in size from 5 J to 7 inches in length, 2| to 3 inches in width. Two- 
thirds of the number were arranged in a series of concentric circles, each circle 
fitting within the other, and they stood upright on their bases. The other third lay 
flat on their sides and were so placed as to form a wall on the outside. 

Trenton. — Mr. Ernest Volk excavated an extensive village site in the neighborhood 
of Trenton, between that and Dr. Abbott's house and between the road and the bluft*. 
Mr. Volk cites as evidence against the theory of rejects that he found in a single 
cache, 2^ feet below the surface, where it had evidently been placed for safety ,,a 
pile of 15 pieces of chipped argillite, but one of which could have been a completed 
implement. It was somewhat leaf-shaped. All the rest would have passed, accord- 
ing to the theory, for rejects, but were really selected and secreted, intended, doubt- 
less, to be used at a future time ibr making implements. 



• B^ank M. Edwards, American Archjeologist, August, 1898, p. 221. 
^American Antiquarian, III, p. 57. 

3 W. M. Beauchamp, Smithsonian Report, 1881, p. 649. 

* Academy of Natural Sciences, Philadelphia, October 27, 1863, p. 278. 
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PENNSYLVANIA. 

Chester County, — Edward T. Ingram, of Marshallton, discovered a cache of 95 leaf- 
shaped implements (Division I; Class B), square at the base, 5|^ to 7 inches long, 2^ 
to 3 inches wide, and about three-eigbths of an inch thick. They are the counter- 
part of figs. 102 and 103, and also of No. 3 on Plate 29, Class B, the Abbott speci- 
mens heretofore described, in this classification. Mr. Ingram made a division of 
the implements and sent 61 of them to the U. S. National Museum, where the 
author has set them up in the form of a cache, as they were found. It is represented 
in section, as th6ugh it had been cut in the center perpendicularly from top to bot- 
tom and one-half the earth taken out, leaving the implements projecting as in their 
original location. The oast is of plaster, reproducing the earth. The original 
implements are used to represent the exposed half of the cache, leaving the /imagina- 
tion to supply the rest, which are supposed to be within the bank of earth and not to 
bo seen. They were laid flat on their sides, their points to the center, overlapping 
each other where they came in contact. The entire cache is about 15 or 16 inches in 
width— a little more than twice the length of the implements. They were laid in a 
circle, nine or ten of them. This made nine or ten layers and was equal to a height 
of 14 inches. The top layer was about the depth of a furrow beneath the sarface. 
All former plowing had escaped them, but on the present occasion a deeper furrow 
had turned them up, and so they were discovered. Plate 59 represents the plan of 
the cache and shows one layer of the implements. 

Cache of 14 or more loaf-shaped (Division I, Class B) argillite implements, found 
near Brandywiue Creek, in Chester County, about 2 miles from West Chester, 
Pennsylvania. A. Sharpless. (Cat. No. 62374, U.S.N.M.) 

DISTRICT OF COLUMBIA. 

Cache of 7 stemmed, shouldered, but not barbed (Division III, Class B), imple- 
ments of quartzite. Found in a bank 2 feet below the surface opposite the navy-yard, 
District of Columbia. (W. Hallett Phillips collection, Cat. No. 195926, U.S.N.M.) 

MARYLAND. 

Howard County. — Fifty-two specimens. 

Anne Arundel County, — Five caches containing, respectively, 26, 25, 27, 11, and 4 
specimens. The foregoing caches are reported by Mr. J. D. McGuire, of Ellicott 
City, Maryland, and the implements are in his collection. 

WEST VIRGINIA. 

A cache of 400 leaf-shaped implements (Class B) is reported by Dr. J. F. Snyder, 
of Virginia, Cass County, Illinois, as having been found in West Virginia, locality 
not given. ^ 

NORTH CAROLINA. 

CaJdtoell and Ale-xander County Vine, — Dr. J. M. Spainhour, of Lenoir, North Caro- 
lina, found a cache of 597 leaf-shaped arrowpoints near the Caldwell and Alexander 
County line. North Carolina, 16 miles east of Lenoir, in a circular hole in the ground 
9 inches in diameter, 25 inches deep. They occupied 13 inches of the excavation, 
which was filled with earth to the surface. Those implements vary in length from 
2i to 4 inches, in width from Ij- to 1^ inches, and are i to | inch thick. The material 
is porphyritic felsite (called rhyolite when it shows the flow structure), used so 
much by the aborigines from Maine to Georgia. (Cat. No. 149662, U.S.N.M.) 

Fifteen leaf-shaped (Division I, Class B) rhyolite implements, found en cache sur- 
rounding a spring, as represented in Plate 60, at the head of a rivulet near the foot 

» Smithsonian Report, 1881, p. 565. 
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Plate 59. 




^E OF NINETY-FIVE ARQILLITE IMPLEMENTS. 
i^y, Pennsylvania. 
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Report of U. S. National Museum, 1897.— Wilson. PLATE 60. 



Plaster Cast (model) of a Spring near Hibriten Mountain, North Carolina, 

SHOWING fifteen LEAF-SHAPED IMPLEMENTS IN CACHE. 

Lenoir, North Carolina. 

Cat. No. 1496H2, U.8.N.M. Found by Dr. J. M. Spainhour. 
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of Hibriten Monntaiu, 2 miles east of Lenoir, were also found by Dr. Spainbour; 5^ 
by 2} incbes by i incb.' 

Alexander County. — Cacbe of 96 small leaf-sbaped (Division I, Class B) rbyolite 
implements. Average size 2 by li by i incbes. J. D. Stepbenson (Cat. No. 61950, 
U.S.N.M.). ^'Tbis deposit [cacbe] was found buried in the soil against a large rock 
near tbe Catawba River in tbe soutbeastern section of Alexander County. I know of 
no locality nearer tban 70 miles from wbicb tbe material of wliicb/tbey are made can 
be obtained." 

SOUTH CAROLINA. 

Aiken County. — Dr. Roland Steiner, of Grovetown, Georgia, reports, April 27, 1895, 
that "I send a cacbe of rbyolite or schist arrowpoints, 65 in number, triangular and 
rndely stemmed, found in North Augusta on tbe South Carolina side of tbe Savannah 
River, opposite Augusta, Georgia." These were received in due course by the U. S. 
National Museum, and are catalogued as No. 170768. 

GEORGIA. 

Col. Charles C. Jones, jr., makes a somewhat elaborate description of tbe primi- 
tive manufactures of spear and arrow beads. He quotes at length from Catlin tbe 
methods observed by him and reported in bis ''Last Rambles amongst tbe Indians." ' 

The McGlasban collection (Cat. Nos. 131966-132250, U.S.N.M.) contains 20,000 
specimens of arrowpoints or spearheads, all gathered by a single person from a single 
locality, and largely of one material. They belong to Division III, stemmed, some- 
times shouldered and barbed. These were not reported as en cache, but it is probable 
many of them were. 

FLORIDA. 

Brerard County. — Cache of 12 or 13 pendant ornaments, or ** plummets, pendants, 
or charms," in a mound near Melbourne, called Turkey Creek mound, reported by 
Mr. Clarence B. Moore in ''Certain aboriginal mounds of the coast of South Caro- 
lina."3 

Hernando County. — Cache of 24 implement's, stemmed, shouldered, but not barbed 
(Division III, Class B), of white flint (chalcedony), found 2 feet below tbe surface 
at Brooksville, Hernando County, Florida, by J. J. Bell. (Cat. No. 170497, U.S.N.M., 

Volusia County. — Cacbe of ceremonial implements (banner stones f), found in a 
mound near Tomoka Creek. ^ 

ALABAMA. 

Blount County. — Cache of 17 chipped implements.'^ 

KENTUCKY. 

Boyd County. — Cache of 165 leaf-sbaped (Division I, Class A) gray flint implements 
from Ashland. Average sizeSf by If inches by | of an inch. (E. J.Taylor, Cat. No. 
150177, U.S.N.M.) 

Todd County, Dycusfarm, 3 miles east of Trenton. — Cacbe, number not given.*^ 
Uniontovm, Union County. — Cache of 140 hornstone knives. Two caches, number 
not given,^ 6 miles above Casey ville. 



' What rite or ceremony does this indicate, or what kind of Indian medicine does 
it represent! T. W. 

> Smithsonian Report, 1879, p. 381. 

'Philadelphia, 1898, pp. 189-191. 

* A. E. Douglas, Proceedings American Association for tbe Advancement of Science, 
XXI, 1872. 

^ Frank Boms, Smithsonian Report, 1882, p. 826. 

^ James D. Middleton in Cyrus Thomas's Catalogue, p. 99. 

^ Gerard Fowke, Thomas.'s Catalogue. 
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TENNESSEE. 

Carter County. — John W. Emmert, of Bristol, Tennessee, reported May 4, 1892, 
a cache of leaf-shaped implements of quartzite from the bank of the Watan^ 
Kiver, Carter County, uorthvrestem Tennessee, consisted of 18 pieces 6i to 9 inches in 
length, 3 to 3^ inches in width, and | to | of an inch in thickness. They were buried 
2 feet below the snrface, laid on the flat side, and arranged in a circle with the pointa 
to the center, the cache being about 2 feet in diameter. The hole in which they 
were deposited was dug through the soil and into the hard yellow clay. Nothing 
was found associated with them, although there was an aboriginal cemetery in 
the neighborhood. (Deposited by T. W., Cat. No. 150195, U. S. N. M.) 

ARKANSAS. 

Plate 61 represents 5 specimens out of a cache of 14, found on the banks of the 
Little Missouri River, Arkansas. They were deposited together, the edges over> 
lapping, in a layer of hard yellow clay, on the terrace hillside back from the river 
bank, and were uuassociated with other objects. They are of milk-white chalce- 
dony, and are from 11 inches in length down. They are classified as DiTision III, 
Class C, stemmed, shouldered, and barbed. (Deposited by T. W., Cat. No. 150196, 
U.S.N.M.) 

MISSOURI. 

Xear St. Louis. — "There are also a few cache finds, notably those large spades irom 
12 to 18 inches in length. We have a number of other cache finds, not so large in 
size, but equally fine in workmanship. • • * The spades and hoes come frdm 
near St. I^ouis, and are usually found in the vicinity of mounds. They comprise all 
the known forms, and many are polished on one end, which is probably caased by 
digging in the earth.'' (The Missouri Historical Society exhibit of St. Louis at the 
World's Columbian Exposition, Chicago, Illinois, under the direction of William J. 
Seever.) 

Chariton County. — "Mr. John P. Jones, of Keytesville, Chariton County, Missonri, 
communicated to me some particulars of three deposits of flint implements brought 
to light in the neighborhood of his home. The first was a store of spearheads and 
arrowpoints, several hundreds in number, which he was too late to tecnre or satis- 
factorily examine. The weapons were all new, a fact conclusive that here had been 
the arsenal of a tribe or the secreted stock in trade of another primitive American 
merchant." 

Better fortune attended Mr. Jones in the discovery of a second deposit, consisting^ 
of 17 new flint knives, as the greater number of them fell into his possession. 

A third deposit described by Mr. Jones was discovered in the valley or "second 
bottom" of Chariton River, and contained about 50 small, flat, ovoid, pointed flints. 
"They had been stuck into the ground, point down, in concentric circles, and were 
then covered with earth, forming over them a low, flat mound 12 or 18 inches in 
height by 5 or 6 feet in diameter. * • * Some were gapped on the edges, and all 
were to a certain extent polished.'" 

OHIO. 

I{o88 County. — Messrs. Squier and Davis, '^ during their survey of the earthworks 
of Ohio, opened a broad but low mound of "Clark's Works," in Ross County, of 
that State. They made an excavation 6 feet long and 4 feet wide, from which 
they took about 600 specimens of flint disks, en cache, placed in two layers edge- 
wise. The deposit extended beyond the limits of their excavation on every side, 
and hence the actual number of specimens was not ascertained by them. The imple- 
ments are described as ovoid or roundish, or terminating in a blunt point at one 



' J. P. Jones, J. F. Snyder, Smithsonian Report, 1876, p. 435. 

2 Ancient Monuments of the Mississippi Valley, pp. 158-214, pi. x. 
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Flint Disks made from Concretionary Flint Nodules. 

( Upper specimen ) Illinois; (lower) Ohio. 
Cat. Nos. 13KfcM, 27587, U.S.N.M. 
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end. They were of various sizes, bnt on an average 6 inches long, 4 inches wide, 
and an inch thick in the center (Plate 62, fig. 1). Some were rudely blocked out; in 
others the circumference was chipped to a more or less defined edge. The material 
is flint or homstoue of fine teztnre, generally of a gray color, and showing some- 
times concentric bands, in the center of which is a nucleus of blue chalcedony, 
thus demonstrating that the fiii^t was formed in nodules and not in strata or layers. 
In October, 1891, Prof. Warren K. Moorehead, while working for the Department 
(M) of Ethnology, World's Columbian Exposition, Chicago, continued the sus- 
pended excavations of Squier and Davis, and opened what he has described as 
Mound 'No. 2, on Hopewell farm, Anderson Township, Ross County, near Chilli- 
cothe. In three days' work Professor Moorehead took out 7382 of these flint disks. 
Others found in the immediate neighborhood increased this number to 8185.' 
Plate 63 is from a photograph of the tent, and in front of it are the flint disks as 
they were piled after being taken from the mound. 

Summit County. — A cache of 197 leaf-shaped implements was found under the 
stump of a tamarack tree 3 miles west of Akron. Mr. Thomas Rhodes sent 5 
of them to the U. S. National Museum,. December, 1878 (Cat. Nos. 34584-34588, 
U.S.N.M.). They were from 5 to 7 inches long, 2^ to 3 inches wide, and ito | inch 
thick. Cat. No. 34584, No. 2, Plate 29, Class B, with rounded base, represents one 
of these specimens. Their fine chipping and exceeding thinness are to be remarked. 
Buchtel College, Akron, exhibited at the Cincinnati Exposition of 1887 a cache of 
leaf-shaped implements similar in appearance to those found by Mr. Rhodes, whether 
part of the same is not known. 

Scioto County,— Mt. Thomas Kinney, of Portsmouth, had 125 leaf-shaped imple- 
ments belonging to a cache discovered in his neighborhood, which he exhibited at 
the Philadelphia Centennial Exposition.'^ 

Lake County. — Colonel Whittlesey reported a cache of leaf-shaped implements 
found by Mr. J. C. Huntingdon near Painesville.=* 

Ashland County, Sullivan Township.— In 1872 Mr. S. W. Briggs discovered, while 
plowing, a cache of 201 implements about 18 inches beneath the surface. They 
were leaf-shaped, about 4 inches long, 2 to 2f inches wide and f inch thick. They 
were deposited in a keg-like vessel of the bark of the red elm, 10 or 12 inches in 
diameter and 13 inches in height. No signs of use.^ Figs. 105 and 106 are specimens 
from this cache. As will be seen, both are thin, finely chipped, with rounded base 
and of the form of Class B. 

Clarke County. — Cache of flinfc implements, number not given. '^ 
Holmes County, Washington Township.— On the farm of Mr. Daniel Kick, 96 leaf- 
shaped implements of Class B. They were found in the alluvial deposit at the 
bottom of a pond, 3 feet beneath the surface. The U. S. National Museum possesses 
2 of these specimens (Cat. Nos. 28345-46, U.S.N.M.) sent by Mr. H. B. Case. The 
average sizes were 2f to 5^ inches long. If to.2^ inches wide, and i to | inch thick, 
very thin and finely chipped and of ohalcedonic flint of the color of dirty beeswax.** 
Butler County.— Prof. J. S. McFetridge, of College Corner, reports August 7, 1895, 
a cache of 7 beautiful white flint arrowpoints, more chalcedony than flint. They 
were all stemmed and shouldered, but not barbed (Division III, Class B), about 3f 
inches long and If inches wide (Plate 64). 

Putnam County. — Mr. Harry B. Maple, Columbus Grove, Ohio, under date of Feb- 
ruary 28, 1893, reports : 

"Early this fall a farmer living about 2 miles west of town related that about 
seven years ago, he plowed into a nest of flints. I and a friend of mine went there 



' Primitive Man in Ohio, p. 189. 

2 M. C. Read, American Antiquarian, I, 1879, p. 98. 

3 Idem. 

-• George W. Hill, Smithsonian Report, 1874, p. 364. 

* Cyrus Thomas's Catalogue, p. 167. 

6 H. B. Case, Smithsonian Report, 1877, p. 267. 
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and dug them out. They were mostly in the clay about 2 feet deep. They nearly 
all consisted of a reddish material, although some were a light gray. I sent by 
mail to-day some samples of them.'^ 

These were duly received by the U. S. National Museum and are catalogued as No. 
149611. The material appears as though from Flint Ridge. They were leaf-shaped 
(Division I, Class B). 

Franklin County. — Cache on Wetmore farm, northwest one-half of section 2, town- 
ship 1, range 18. Number not given.' 

Montgomery County. — Two miles west of Centerville, on farm of Mr. W. Whitman. 
Cache of 640 leaf-shaped implements. Class B, rounded base. They were placed 
edge up and thus about two dozen were broken by the plow. The weight of the 
cache was 49 pounds.^ 

Columbiana County, — Mr. I. L. Kite, in a letter of Febmary 25, 1878, ppbliBhed in the 
Cleveland Herald, describes a find near Damascus. ''The deposit would fill a 
bushel basket. They were all placed on the broad end, enough set up to fill a cer- 
tain circle, then another on top, and then another until a perfect cone was formed.'' 

INDIANA. 

Thirty miles south of Chicago, — Cache of 96 leaf-shaped implements pointed at both 
ends (Division I, Class A), from 8^ to 4 inches long, of dark grayish-brown Jaspery 
flint, buried under a stump. Discovered and reported August 2, 1895, by Dr. Daniel 
B. Freeman, 4080 Drexel Boulevard, Chicago, Illinois. 

Cache of 82 specimens found near Blue River by Mr. Ira Williams of Borden, 
Indian a. These are similar to the fi ints found by Dr. Snyder in Illinois and Professor 
Moorehead in Ohio, slightly pointed at both ends, made from similar nodules of black 
flint. The largest is about 6 inches long and 5 inches wide, while the smallest is 
about 3 inches long and 2 inches wide. 

Franklin County. — Small caches of dint disks have been found, one cache contain- 
ing 12, another 80 or 90 disks.^ 

ILLINOIS. 

White and Jefferson counties. — "In the Smithsonian Report for 1876 ■•. is cited a 
remark of Messrs. Squier and Davis relating to the disks of black flint. There have 
been two deposits foimd in this country, one in the county south of us (White), and 
one in the county west (Jefi'erson). The first one contained 13 of them, of which I 
obtained 8, and the other contained 46, of which I obtained several."^ 

Jackson County. — A cache of 100 implements made from chert nodules found in 
calcareous rocks near Carbondale, Jackson County, Illinois. Size from 7 by 5^ 
inches to 4 by 3^ inches. Donated by Mr. John G. Sims; collected by Mr. J. D. 
Middleton. Cat. No. 88451, U.S.N.M. 

Union County. — Eight homstone disks, large, from Union County, Illinois. T. M. 
Perrine, Cat. Nos. 27853-27860, U.S.N.M. (Plate 62, fig. 2). 

Schuyler County. — A few years ago, at Bluff City, Illinois, some hogs confined in a 
pen at the foot of the bluffs rooted out of the ground a deposit of 16 polished-stone 
axes, all of which bore marks of use. They were of hard, compact diorite, and 
varied in size from 6 to 16 inches in length, and from 2 to 7 inches in width. Con- 
sidering the probable uses to which these tools had been applied, and the location 
of the deposit, in a spur of the bluff near the (Illinois) river, it was plain that here, 
in ages past, a canoe had been constructed. The work completed, the t-ools were 
cached at the foot of the bluff, unMl they should again be needed for similar work." 

' Thomas's Catalogue^ p. 171. 

2 S. H. Binkley, American Antiquarian, III, 1881, p. 144. 

3 Edgar R. Quick, Smithsoman Report, 1879, p. 373. ' 
* Page 436. 

'^H. F. Sibley, Smithsonian Report, 1881, p. 589. 
** J. F. Snyder, Smithsonian Report, 1876, p. 434. 
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In the year 1860 a similar deposit of homstoue was discovered in this vicinity, in 
the town of Frederick vi He, Schuyler County, on the west side of the Illinois River. 
This locality was a favorite abiding place of the Indians and the center of a dense 
population. Relics of their work are still found in abundance throughout this 
re^on. A small ravine near the foot of a bluff, one day after a heavy rain, caved 
in on one side, and the displacement of a large quantity of earth in consequence 
exposed to view a few strange-looking flints. They had been buried about 5 feet 
below the surfa<» of the hillside, laid together on edge, side by side in long rows, 
forming a single layer of unknown extent. The discovery of such novel objects 
attracted some of the villagers to the place, who dug out about 3,500 of the unique 
Implements, and, their curiosity satisfied, abandoned the work without reaching the 
limits of the deposit. * "" « The stone of which these disks are made is a dark, 
glossy hornstone, undistinguishable from the disks of the sacrificial mound in 
Ohio.' 

Carroll County, — In the town of York, on section 7, is a deposit of flint ohippings. 
Ou the top of a high sand ridge, for a space of a mile long and half a mile wide, flint 
chippings are exposed. In some places they occur in masses of a peck or half a 
bushel; in other places they whiten the ground for yards. The material is a cream- 
colored chert, breaking with a smooth conchoidal fracture. It was all brought there, 
as no stone is found in situ in the whole ridgo. Here was a great manufactory of 
arrowpoints and other flint implements. Pieces of arrowpoints and fragments of the 
flint in all stages of manufacture strew the ground. Perfect arrowpoints are some- 
times found in clusters. Twenty-six were recently picked up in one nest — rough, 
but well-nigh finished.'^ 

Ctus County, — ''In the spring of 1880, Mr. George W. Davis, farmer in Monroe pre- 
cinct, Cass County, Illinois, 10 miles east of the Illinois River, while plowing, 
observed a few sharp-pointed flints, and found that they formed part of a deposit 
of 32 small implements which had been carefully placed in the ground ou edge, 
side by side, with their points toward the north. They seem to have been buried. 
With one exception they are of a cherty, muddy-looking siliceous stone, of a 
grayish color streaked with white; a flinty formation occurring in all lead-bearing 
strata of Illinois, and identical with the cherty nodules and seams in the subcarbon- 
iferons outcrops of the upper Mississippi and southwestern Missouri. They had been 
buried new, showing no marks of use, and their peculiar style of workmanship and 
similarity of design leave little doubt that they are the product of the same artisan. 
The exceptional one in the deposit is a well-proportioned and perfect spearhead 
nearly 3 inches in length, neatly chipped, of opaque milk-white flint, strongly con- 
trasting in material, shape, and finish with the others, and evidently manufactured 
by some other hand, perhaps in a different and remote workshop. Fourteen of the 
lot are laurel-leaf or lanceolate pattern, pointed at one end and rounded at the other, 
with edges equally curved from base to point, averaging three-eighths of an inch in 
thickness in the middle and evenly chipped to a cutting edge all around. They are 
uniform in shape, but difl'er in size ; the smallest measuring 2f inches in length by 
1^ inches in width at the center; and the largest one 6 inches long and nearly 2 
inches wide. They are of a type common in all parts of the Mississippi Valley, and 
are supposed to have been used as knives or ordinary cutting tools. The remaining 
18 are shaped alike, difier in size, but are of the same average thickness. They, 
too, are sharp-pointed at one end, but in outline from base to point their sides are 
unequally convex, one being slightly curved and the other curved but little from a 
straight line, giving them an ungainly and lopsided form. Their broad ends, origi- 
nally rounded, probably like the first 14, have been chipped away on each side for a 
half or three-fourths of an inch from the extremity, forming a broad, rudimentary 
shank. (See Chap. IX, p. 948.) 



' J. P. Snyder, Smithsonian Report, 1876, p. i'Sl. 
^ James Shaw, Smithsonian Report, 1877, pp. 256,257. 
NAT MUS 97 02 
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A deposit of flints was turned np l»y the plow^ on March 28, 1882, on tbe sontbem 
border of Cass County, 26 miles east of the Illinois River. Its location was on tbe 
brow of the hills oYorlooking Indian Creek to the south. In this cache were 35 
elegant flint implements entirely different in form, material, and finish, from those 
before described. Their position in tbe ground was vertical and cloeely packed 
together, but otherwise without any i>eculiar arrangement. The 35 beautiful fliott 
of this Indian Creek deposit are the perfection of ancient stone-chipping art. In 
form they are of tbe broad or lilac-leaf pattern, pointed more or less obtusely at one 
end and regularly semicircular at the other; the length but little exceeding tbe 
width ; scarcely more than three-eighths of an inch thick, they are smoothly chipped 
to an even, sharp edge all around. They vary a little in size and somewhat in pro- 
portions ; the smallest of them is 3^ inches long by 2| inches broad at the base, and 
the largest one measnres 5 inches in length and 3i inches across the widest part. Six 
of them are made of mottled red and brown glossy jasper, and the remaining 29 of 
ordinary white flint shading in texture from the compact translucent glassy to the 
opaque milk-white varieties. The rounded edge of each is smooth and worn, and 
the sides of some are gapped, testifying to long and hard usage before their inter- 
ment, and indicating conclusively that the broad circular edge of the tool was the 
one chiefly used.' 

In the summer of 1872 I received intelligence that a deposit of the same sort of 
flints had been found at Beardstown (Cass County). In excavating a cellar for a 
new building on Main street, the laborers had reached the depth of 4 feet when 
they struck tbe flints, and soon threw them all out (about a thousand in number), a 
large portion of which I secured. The disposition of the flints in this deposit wm 
difl^erent from that in tbe Ohio mound, and that of the Frederickville deposit also. 
These were embedded in the bank of the river, above the reach of highest water, 
and about 300 yards up the bank of the stream from the large mound. An excava- 
tion about 5 feet deep had been made through the sand to the drift clay, and, 
instead of being placed on edge, as in tbe two other deposits, a layer of the disks 
had been placed flat on the clay, with points upstream, and overlapping each other 
as shingles are arranged on a roof. Over the first layer of flints was a stratum of 
clay 2 inches in thickness; then another layer of flints was arranged as the first, 
over which was spread another 2-inch stratum of clay, and so on, until the deposit 
comprised five series or layers of flints, when the whole was covered with sand. 
The area occupied by these buried flints measured in length about 6 feet, and in 
width 4 feet. * * ** No traces of fire were visible, nor had there been within the 
recollection of the oldest settler of the place any mound or other external object to 
mark the place of deposit. The flints of this lot are identical in material, color, 
style of execution, and general outline and dimensions with those I have seen from 
deposits at Frederickville and Clark's Works in Ohio. A few of them are almost 
circular in shape. Some are rough, but tbe majority are very accurately propor- 
tioned and neatly finished, which we may accept as proof that the implements wen 
manufactured by several artisans who possessed unequal degrees of skill. Their 
average length is 6 inches, their width 4 inches, and they are throe-fourths of an 
inch thick in the middle. Their average weight is 11 pounds. * ♦ • They were 
all made from globular or oval nodules of black or dark-gray homstone, which 
were first split open and each part again split or worked down by chipping to the 
shape and size required. In several of the specimens the first fracture of the nodule 
forms the side of the implement, with but slight modification beyond a little trim- 
ming of the edges. Many of them retain in the center the nucleus around which 
the siliceous atoms agglomerated to form the nodnle. In a few the nucleus is a 
rough piece of limestone; in others it consists of fragments of beautifully crystal- 
lized chalcedony, surrounded by regular light and dark circles of eccentric accretioD 



»J 



F. Snyder, Smithsonian Report, 1881, pp. 664-668. 
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[see Plate 62], and the exterior of the rock was iucrusted with a compact, drab- 
colored calcareo-siliceous coating of half au inch in thickness, which in some of 
tlie specimens has not been entirely removed. Nearly all the Beardstown disks 
inrero roughened and discolored with patches of calcareous concretion almost as 
bard and solid as the flint itself, indicative of undisturbed repose in their clay 
envelopes for a great period of time." ' 
Lake County. — Cache of 12 specimens.'* 
SchHjfler County, — Two barrels of specimens.^ 
Peoria County, Millbrook Totonskip. — Cache, number unknown.-* 
St. Clair County. — ''The finest Indian mound in the State of Illinois is situated 3 
miles northeast of the town of Lebanon, in St. Clair County, not far from the west 
om border of Looking-glass Prairie. In shape it is a truncated pyramid, or rathei a 
parallelogram, measuring at its base 400 feet in length and 260 feet in width, and 
rising in perfect proportions to the height of 50 feet. The angles are still sharp and 
well deiined and the top level, comprising (approximately) an area of 80 by 150 feet, 
which doubtless served as the base of some elaborate wooden structure. In the 
siiu^mer of 1843 the proprietor of the land, Mr. Baldwin, in sinking a well near one 
comer of the mound, found, a few feet below the surface, packed closely together, 
18 large flint spades. These implements were broad, flat pieces of white or grayish 
white flint, measuring, the smallest 9 inches in length by 5 inches in widths the 
largest 15 by 7 inches. They are nearly an inch in thickness in the middle, neatly 
chipped to an edge all around, flat on one side and slightly convex on the other. 
One end of each flint is broader than the other, and the broad end is symmetrically 
rounded, and polished as smooth as glass by long-continued use in sandy soil. The 
narrow end is rough and not so neatly finished, showing no marks of wear, and was, 
in all probability, when the implement was in use, fastened in some sort of 
handle. It can not be doubted that these flints were in part the tools used in mak- 
ing the mound, and when the great work was finished they were stored away in the 
ground until again needed.'^ " 

"In the early part of December, 1868, some laborers, while engaged in grading an 
extension of Sixth street, in East St. Louis, came upon a deposit of Indian relics, 
• * * flint tools, all of the hoe and shovel type, and * * * close by were 
found several bowlders of flint and greenstone, weighing from 15 to 30 pounds each, 
and many fragments of flint. The deposit was covered with from 18 to 24 inches of 
black earth. * * * The implements formed a '' uest^' by themselves, and instead 
of being packed close together were arranged with some regularity, overlapping 
each other or standing edgewise and covering a circular space. The whole deposit 
did not extend more than 7 or 8 feet on either side. The contractor neglected to 
count the implements, but he thinks there were from 70 to 75 in all — some 50 hoes 
and about 20 shovels. No other stone articles, such as arrow and spear heads, toma- 
hawks, etc., had been deposited with the agricultural implements.'*'^ 

"In the summer of 1869 some children amusing themselves near the barn on the 
farm of Mr. Oliver H. Mullen, in the neighborhood of Fayetteville, St. Clair County, 
dug into the ground and discovered a deposit of 52 disk-shaped flint implements, 
which lay closely heaped together.' '' 

' J. F. Snyder, Smithsonian Report, 1876, pp. 438, 439. 

* Foster's Prehistoric Races of the United States of America, p. 209 

'George Trauman, Smithsonian Report, 1879, p. 435. 

'* Cyrus Thomas's Catalogue, p. 63. 

''J. F. Snyder, Smithsonian Report, 1876, p. 434. 

t* Charles Ran, Smithsonian Report, 1868, pp. 402,403. 

Mdem., 1872, p. 402. 
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MICHIGAN. 

Saginaw Valley, — Nine caches of arrow and spearheads were reported by Mr. Har- 
lan I. Smith, of Saginaw East Side, before Section H of ihe American Association.' 
They were all chipped blades of chert, believed to have been made from nodnlee of 
the Subcarboniferous period, which outcrops in a circular line in Saginaw Bay near 
Bayport. They are as follows : 

No. 3. Frazler cache No. 1, 300 pieces. (1) Large black leaf-shaped implements 8 
inches long with delicate stem at tip of base (turkey tail) ; (2) similar implements 
about 3 inches long; (3) small, yellow chert, leaf-shaped; (4) a few of the same, 
notched. Six miles from Saginaw, on the Tittabawassee River. 

No. 4. Frazier cache No. 2, one large black leaf-shaped implement similar to those 
in cache No. 1, surrounded by 13 rubbed stones. A few feet from I^azier cache No. 
1, about 1 foot deep. 

No. 5. Merrill cache, 100 pieces, 1 foot depth. 

No. 6. Cass cache No. 1, 70 pieces ; leaf-shaped, 2 inches long, of dark-blue color, 
and different from the chert found in the other caches. Eight inches in depth, 800th 
bank of Cass River and 3 miles above Bridgeport. 

Cass cache No. 2, 22 pieces and 12 nodules, with abundance of chips and flakes. 
South side of Cass River, 4 miles below Saginaw. 

No. 8. Willie cache ; 175 chipped blades, triangular, 1^ inches long. North bank 
of Cass River, 3 miles above Saginaw. 

No. 9. Bayport cache; 47 pieces, rude leaf-shaped, laid in a roll overlapping each 
other, reminding one of shingles on a roof. Two feet depth. 

By letter of August 10, 1894, Mr. Smith reports the extension of his discoveries to 
include 14 caches. 

South Satjinaw. — Mr. E. S. Golson, in letters of February 16 and May 9, 1892, 
describes two caches he found at or near his home at Green Point. One was found 
April 26, 1890, and consisted of 83 rude and thick leaf-shaped implements of " Bay- 
port" stone on the " west bank of the Tittabawassee River at its mouth, about one- 
half mile from the mounds at Green Point." They were buried about 4^ feet under 
the surface and were placed together in a hole a foot or more in depth and width. 
These were sent by him to Peabody Museum. He found his second cache on the 
day he wrote his last letter. The specimens, 58 in number, were smaller than those 
in the former. They were of three sizes; all were leaf-shaped except one stemmed. 
None were deeper than 18 inches, and they had probably been disturbed by the plow, 
as they were not arranged with any system, but were scattered over a space of 6 feet 
square. They were all of the same size. 

WISCONSIN. 

Racine County. — ^* Some workmen, in digging a ditch through a peat swamp near 
Racine, found a deposit of disks of hornstone, about 30 in number. They lay on 
the clay at the bottom of the peat about 2^ feet below the surface. Some of the 
disks were quite regular; they vary from half a pound to a pound in weight."* 

Dane County. — Cache of 300 leaf-shaped (Division I, Class A) implements of por- 
phyritic felsite, found in Madison, Dane County, Wisconsin, by Mr. A. R. Crittenden. 
(Cat. No. 34255, U.S.N.M.) 

Kewanee district trail. — Cache of 42 copper implements. Twenty-five of these 
were found at one time and described by the person who discovered them (a sqnaw) 
as a large green stone which she kicked and it fell apart, and upon picking it np 
she found about 25 different specimens. In going over the ground at the same spot 



> Proceedings, XLII, 1893, p. 300. Madison, Wisconsin. 
^ Dr. Hoy, I. A. Lapham, Antiquities of Wisconsin, p. 8. 



Digitized by 



Googk 



AllllOWPOlNTS, SPEARHEADS, AND KNIVES. 981 

a year or two later 17 more implements were fonnd, and near at hand were a group 
of polished-stone hatchets, one very large maul with center grooved, and a half 
dozen flint arrowpoints, the whole having been looked upon since as a cache, and are 
considered by the present owner, Mr. Wyman, as a kit of ancient mining tools left 
on the trail from the Kewanee district. Silver is plainly discernible in many of the 
objects of the native copper. 

Calumet County— A cache of 22 leaf-shaped flint implements averaging from 2 to 
2| inches in width and i inches in length and standing on edge was found under a 
stnmp in Calumet County. A cache of 5 leaf-shaped implements was found near 
Kachena. Another cache of 7 arrowpoints from near New Holstein. Nearly all of 
the arrowpoints and spearheads are of quartzite, varying from the light-colored 
material to that of a dark maple-sugar color, and in size from 1^ to 9^ inches. Mr. 
Hayssen has found a ledge of this quartzite near Black River Falls, where a large 
workshop is plainly indicated. (Hayssen Collection, NewHolstein, Wisconsin.) 

MINNESOTA. 

Mower County — Mr. Thomas B. Smith, of Rose Creek, October 8, 1895, reports that 
he has found in a cache on his farm 48 arrowpoints. 

OREGON. 

Rev. M. Sells, a veteran archsologist of Oregon,' speaking of stone spearheads 
and arrowpoints in that country, says "they were scarce, never having been made 
in modern times, but belonging only to ancient times. At Oregon City, about half 
a mile below the falls, is a perfect mine of them which had been unearthed by high 
water. A workshop was at the Umatilla landing, where Mrs. Kunzie has obtained 
many, some as beautiful as can be made. The chips are now seen all around, though ^ 
the stone of which they were made — much the same as that used at Oregon City — 
must have been brought long distances.^' 



' Stone Age of Oregon, Smithsonian Report, 1886, p. USD. 
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APPENDIX C.» 
LARGE IMPLEMENTS OF ARROWPOINT OR SPEARHEAD FORM. 

There are certain implements foand throughout the United States, 
more especially the western and southwestern, which, except for 
their immense size, are identical in form with certain spear and arrow 
heads. An implement 2 or 3 inches in length will be recognized as an 
arrowpoint; if 5 or 6 inches in length it might be a javelin, lance, or 
spear; but when we encounter one, however correct it may be as to 
form, or fine as to workmanship, which is 10 inches or a foot in length, 
then what shall we call it and how shall we define its usef The U. S. 
National Museum possesses many of these specimens. Some of them 
have been found in cache, some in mounds and burial places, others 
sporadically, on the surface. Their great size and weight, while it does 
not absolutely interdict their attachment to a shaft or handle, nor their 
use as a weapon, render both extremely unlikely, or they might have 
been used ceremonially. But we are absolutely without other knowl- 
edge as to their use or purposes than that furnished by the implements 
themselves and their associations. 

George F. Axvedson, of Carpentersville, Illinois, reported the finding of an imple- 
ment of white flint or chalcedony of the form of a spearhead, stemmed and shoaldered, 
not barbed (Division III, Class B) 15 inches long, 2| inches wide and f inch thick. 

C. D.Williams, of Gainesville, Florida, reports having found in soathwestem 
Georgia an implement of spearhead form (Division III, Class C) stemmed, shoaldered, 
and barbed, of gray flint, 14^ by 4^ inches by 1 inch. 

Messrs. M. H. Spillmanand £. B. Snmner, of Painesville, Lake County, Ohio, report 
the discovery, while digging in a mound near that town, of an implement of white 
flint or chalcedony, shouldered, stemmed, and barbed (Division III, Class C) 12^ 
inches long, 3^ inches wide, and | inch thick. 

The following are representative large-sized spear and arrow heads 
in the U. S. National Museum : 

One from West Derby, Vermont (Cat. No. 8922, U.S.N.M.) 11^ by 2f inches by | inch, 
of reddish iron-clay slate, leaf-shaped (Division I, Class B), reported by J. M. Currier 
and R. Wheeler. 

Cat. No. 8923, U.S.N.M., from West Derby, Vermont, of reddish iron-clay slate, 11| 
by H J inches by | inch, leaf-shaped (Division I, Class B), reported by H. W. Norris 
and J. M. Currier. 

Cat. No. 98341, U.S.N.M., from a mound at Prairie du Chien, Crawford County, 
Wisconsin, of chalcedony, 11 by 2^ inches by f inch, leaf-shaped (Division I, Class B). 
Mound excavated by J. W. Emmert, of the Bureau of Ethnology. 

Cat. No. 115501, U.S.N.M., from mound in Prairie du Chien, Crawford County, 



' See p. 872. 
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Spearhead of White Flint. 

Length, 15 inches. 
Carpentersville, Illinois. 
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^Wisconsiu; obsidian, 7i by 2| iuches by finch, stemmed, shouldered, and barbed 
(Division III, Class C). Mound excavated by J. W. Emmert, of the Bureau of 
Ethnology. 

Cat. No. 150196, U.8.N.M., found en cache in the valley of the Little Missouri River, 
south west Arkansas ; chalcedony. There were 14 implements, all of white flint or 
chalcedony, of spearhead form, stemmed, shouldered, and barbed (Division III, 
Class C). They varied in size from 9i by 3^ inches by J inch down to 6^^ by 2f inchos 
by i inch. Collection T. W. (Plate 61.) There are in the U. S. National Museum 3 
otherspe<3imenssimilar insize, form, and material, reported from Shroveport, Louisi- 
ana, by Mr. Hotchkiss. 

Cat. No. 150195, U.S.N.M., represents a cache of leaf-shaped implements from the 
bank of the Watauga River, Carter County, northwest Tennessee. They were leaf- 
shaped in form (Division I, Class B), were of qnartzite, 18 in number, their size 
varying from 9i by 3^^^ inches by three-fourths of an inch to 7|| by 3 y^- inches by f 
inch. Collection T. W. 

Cat. No. 88112, U.S.N.M., from Middleton, Wisconsin; fine-grained, sparkling 
qnartzite, light-gray color, spearhead form, stemmed, shouldered, and barbed (Divi- 
sion III, Class C), 8^ by 3i inches by | inch. Collection of Bureau of Ethnology. 
See also figs. 170, 171, 172, pp. 924-926. 

Cat. No. 88335, U.S.N.M., from Middleton, Wisconsin, of fine-grained qnartzite, diirk 
color, nearly black, spearhead form, stemmed, shouldered, and barbed (Division III, 
Class C), 8| by 2| inches by i inch. Collection of Bureau of Ethnology. 

Cat. No. 150179, U.S.N.M., from Ashland, Kentucky, of brown chert, spearhead 
form, stemmed and shouldered but not barbed (Division III, Class B), 8^ by 2fJ 
inches by | inch. Obtained from E. J. Taylor. 

Cat. No. 88105, U.S.N.M., fi;om Wisconsin, of brown lustrous pyromachic flint, 
spearhead form, stemmed and shouldered, not barbed (Division III, Class B), 6^ by 
2)^^' inches by | inch. Collection o( Bureau of Ethnology. 

Reference is made to the 95 implements in the cache reported by Mr. Edward 
Ingram from Chester County, Pennsylvania, and figured in Plate 59; also to sundry 
large specimens described and figure<l in other parts of this paper. 

Dr. Abbott/ speaking of these large spearheads and referring to 
Schoolcraft, makes mention of an Indian chief presenting to him one 7 
inches long and declaring it to be an implement belonging to his ances- 
stors, and says : 

It is not a little strange that the early writers, who refer to the Indians before 
they had wholly discarded stone implements, or very soon afterwards, should so 
generally have overlooked this form, while they frequently mention their axes and 
arrowpoints. Neither Holm nor Kalni refer to the large spearheads as weapons of 
the Delaware Indians, or refer to the use of the spear or lance, in describing their 
methods of warfare; yet the number of these objects found is of itself sufficient to 
indicate that at one time they were in very common use. Is it probable that they 
had been discarded in great measure at some remote period and were veritable relics 
of a distant past when the European settlers first reached our shores? The absence 
of direct reference to these characteristic implements seems indicative of this. 

This raises an exceedingly interesting question. Whatever may have 
been the purpose, and when or by whomsoever made, may they not 
have been themselves prehistoric to the aborigines at the time of the 
discovery of the continent? Are they to be classed with the so-called 
ceremonial objects, banner-stones, bird and boat shaped articles, and 
with tubes, plummets, sinkers, or charms, not only the uses or purposes 

' Primitive Industry, p. 248. 



Digitized by 



Googk 



984 REPORT OP NATIONAL MUSEUM, 1897. 

of which are unknown to our modern Indian, but even the races or x)€0- 
pies by whom they were made; all of which gives rise to numberless 
speculations? 

There are certain other large stone implements of leaf-8hax)ed form 
resembling Class B, and from description and drawing might be assigned 
to it. These are the so-calle<l hoes or agricultural implementA. Their 
locality is extensive, but nevertheless, is limited to the interior, say 
from Ohio to Georgia, and from the Virginia mountains to the western 
Mississippi Valley. The implements are large, being from 6 to 16 inches 
in length, with corresponding width and thickness. They are of 
quartzite, novaculite, chert, and similar materia], and are always 
chipped. Although resembling in form the ordinary leaf-shaped imple- 
ment, they have no other or further relation to it. While they are more 
or less x>ointed at both ends, yet they are not sufficiently so for thrust- 
ing or piercing, and were evidently never intended for such pur|)08es. 
They may have been inserted in a handle, though no traces of it have 
ever been found, or they may have been held in the hands. An inspec- 
tion shows them to have been used as an implement for digging in the 
earth. The point is frequently worn smooth and dull for several inches 
up the blade, showing striae and oven notches, the result of friction in 
the earth by digging. 

These implements are sometimes found en cache. The collection of 
the Missouri Historical Society displayed at the World's Fair held in 
Chicago,in 1893, under the direction of Mr. William J. Seever, contained 
many of these implements, chiefly from the neighborhood of St. Louis, 
some of which were from caches. See Appendix A (quarries), Illinois, 
p. 966, and Appendix B (caches), p. 974. 
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APPENDIX DJ 

MAKING OF ARROWPOINTS DESCRIBED BY EXPLORERS AND 

TRAVELERS. 

Oatlin^ thus describes the Apache mode of making flint arrow- 
points: 

Like mottt of the tribes west of and in the Kocky Mountains they manafactnre 
the blades of their spears and points for their arrows of flints, and also of obsidian, 
which is scattered over those volcanic regions west of the mountains; and, like 
other tribes, they gnard as a profound secret the mode by which the flints and 
obsidian are broken into the shapes they require. * * * 

Every tribe has its factory in which these arrowheads are made, and in those 
only certain adepts are able or allowed to make them for the nse of the tribe. 
Erratic bowlders of flint are collected (and sometimes brought an immense 
distance) and broken with a sort of sledge hammer made of a rounded pebble of 
hornstone set in a twisted withe, holding the stone and forming a handle. * * * 
The master workman, seated on the ground, lays one of these flakes on the palm of 
his left hand, holding it firmly down with two or more fingers of the same hand, 
and with his right hand, between the thumb and two forefingers, places his chisel 
(or punch) on the point that is to be broken ofl*; and a oooperator (a striker) 
sitting in front of him, with a mallet of very hard wood, strikes the chisel (or 
punch) on the upper end, flaking the flint off on the under side, below each pro- 
jecting point that is struck. The flint is then turned and chipped in the same 
manner from the opposite side; and so turned and chipped until the required shape 
and dimensions are obtained, all fractures being made on the palm of the hand. 

In selecting a flake for the arrowhead a nice judgment must be nse<l, or the 
attempt will fail. A flake with two opposite parallel, or nearly parallel, planes is 
found, and of the thickness required for the center of the arrowpoint. The first 
chipping reaches near to the center of these planes, but without quite breaking it 
away, and each chipping is shorter and shorter, until the shape and the edge of the 
arrowpoint are formed. 

The yielding elasticity of the palm of the hand enables the chip to come off 
without breaking the body of the flint, which would be the case if they were 
broken on a hard substance. These people have no metallic instruments to work 
with, and the instrument (punch) which they use I was told was a piece of bone; 
but on examining it I found it to be a substance much harder, made of the tooth 
(incisor) of the sperm whale or sea lion, which are often stranded on the coast of 
the Pacific. This punch is about 6 or 7 inches in length and 1 inch in diameter, 
Avith one rounded side and two plane sides, therefore presenting one acute and two 
obtuse angles to suit the points to be broken. 

This operation is very curious, both the holder and the striker singing, and the 
strokes of the mallet given exactly in time with the music, and with a sharp and 
rebounding blow, in which, the Indians tell us, is the great medicine (or mystery) 
of the operation. 

' See p. 884. • 

^ Last Rambles amongst the Indians, pp. 187-90. 
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To Gatlin's description Mr. Stevens* makes the following approving 
criticism : 

What Catlin has said with regard to a rebounding blow is perfectly trae; it is 
impossible to flake flint with a dnll, heavy, smashing blow; it is the measured and 
rebonnding blow — a shock rather than a blow — which, given with judgment, 
enables the material to take its own line of cleavage, and produces what is so well 
known as the conchoidal fracture, resulting from human skill, that distinguiBhee 
the mere splinter of flint from the flint flake; and it is the repetition of this opera- 
tion twenty or thirty times around the edges of those flint implements found in the 
drift that stamps them as proofs of human handiwork. 

Admiral Sir E. Belcher'^ gives an account of the manafactare of flint 
arrowpoints by the western Eskimo tribes at and north of Icy Gape, 
as follows: 

But to the process which they pursue in effecting the fine, regular, serrated edges 
of their flint arrowheads. 

Possibly, had I not witnessed the operation and had been at the time one of the 
first Europeans with whom they ever ha<l communication, the idea would have 
remained undisputed that they owed their formation to the stroke of the hammer. 
Being a working amateur mechanic myself, and having practiced in. a very similar 
manner on glass with a penny piece in 1815, 1 was not at all surprised at witnessing 
the modus operandi. Selecting a log of wood in which a spoon-shaped cavity was 
•cut, they placed the splinter to be worked over it, and by pressing gently along the 
margin vertically, first on one side and then on the other, as one would set a saw, 
they splintered off alternate fragments until the object thus properly outlined pre- 
sented the spear or arrowhead form, with two cutting serrated edges. 

But let us revert to this instrument for the use of which the untaught would never 
imagine a purpose, and which, I suspect, was not witnessed or deeoied worthy of 
notice by any other individual of the expedition. 

First, this instrument has a graceful outline. The handle is of fine fossil ivory. 
That would be too soft to deal with the flint or chert in the manner required. But 
they discovered that the point of the deer horn is harder and also more stubborn; 
therefore, in a slit, like lead in our pencils, they introduced a slip of this sub- 
stance and secured it by a strong thong, put on wet, but which on drying became 
very rigid. Here we can not fail to trace ingenuity, ability, and a view to oma- 
roeut. It is the point of the deer horn which, refusing to yield, drives off the fine 
conchoidal splinters from the chert. [See figs. 68-74]. 

I can not here omit remarking that the very same process is pursued by the Indians 
of Mexican origin in California with the obsidian points for their arrows; and also 
in the North and South Pacific— at Sandwich Islands (21° north), and Tahiti (18^ 
south) — 39 degrees or 2,340 miles asunder — similar indentations or chippings are 
carried out in forming their axes from basaltic lava, but probably performed in the 
latter instances with stone hammers. I myself witnessed at the convent of Monterey 
the captured Indians forming their arrowheads out of obsidian similarly to the 
mode practiced by the Eskimos. 

Schoolcraft^ thus describes the mode of makiug flint arrowpoints by 
the North American Indians : 

The skill displayed in this art, as it is by the tribes of the entire continent, his 
excited admiration. The material employed is generally some form of homstooe, 



'Flint Chips, pp. 83, 84. 

-Transactions of the American Ethnological Society, new ser., I» Pt. 2, 1861, p. 138. 

3 North American Indian Tribes, III, p. 467. 
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sometimes passing into flint. This mineral is often called chert by the English 
mineralogists. No specimens have, however, been observed where the substance 
is gunflint. This hornstone is less hard than common quartz, and can readily be 
broken by contact with the latter. Experience has taught the Indian that some 
varieties of hornstone are less easily and regularly fractured than others, and that 
the tendency to a oonchoidal fracture is to be relied on in the softer varieties. It 
has also shown him that the weathered or surface fragments are harder and less 
manageable than those quarried iVom the rocks and mountains. 

To break them, he seats himself on the ground, and holds the lump on one of his 
thighs, interposing some hard substance below it. When the blow is given, there is 
a sufficient yielding in the piece to be fractured not to endanger its being shivered 
into fragments. Many are, however, lost. After the lump has been broken trans- 
versely it requires great skill and patience to chip the edges. Such is the art required 
in this business, both in selecting and fracturing the stones, that it is found to be 
the employment of particular men, generally old men, who are laid aside from hunt- 
ing, to make arrow atid spear heads. 

The modem manufacture of obsidian arrowpoints by the Indians of 
California Is thus described by an eyewitness: ^ 

The Indian seated himself on the floor and, laying the stone anvil upon his knee, 
with one blow of his agate chisel he separated the obsidian pebble into two parts; 
then giving a blow to the fractured side he split ofl' a slab a quarter of an inch in 
thickness. Holding the piece Against his anvil with the thumb and finger of his left 
hand, he commenced a series of continuous blows, every one of which chipped off 
fragments of the brittle substance. It gradually seemed to acquire shape. After 
finishing the base of the arrowhead (the whole being little over an inch in length) 
he began by striking gentle blows, every one of which I expected would break it 
into pieces. Yet such was his adroit application, his skill, and dexterity, that in 
little over an hour he produced a perfect obsidian arrowhead. 

I then requested him to carve one from the remains of a broken bottle, which, 
after two failures, he succeeded in doing. He gave as a reason fpr his ill success 
that he did not understand the grain of the glass. No sculptor ever handled a chisel 
with greater precision, or more carefully measure<l the weight and effect of every 
blow, than did this ingenious Indian ; for even among them arrow making is a dis- 
tinct profession, in which few attain excellence. In a moment all I had read of the 
hardening of copper for the working of flint axes, etc., vanished before the simplest 
mechanical procets. 

Mr. T. R. Peale of the scientific corps of the United States Exploring 
Expedition, witnessed tbe making of arrowpoints among the Shasta and 
northern California Indians. He says that the flakes were struck off 
from the mass of jasper, agate, or chalcedony, by a blow with a round- 
faced stone, and that the edges were chipped by the application of a 
notch in a piece of horn, as a glazier chips glass. The notches in the 
horn tool were of different size and depths, in order to suit the work to 
be done.' 

Every American collector, as well as archaeologist, has read John 
Smith's description of the making of arrowpoints by the Virginialndians.^ 

His arrowhead he quickly maketh with a little bone, which he ever weareth at his 
bracer, of a splint of a stone or glasse in the form of a heart, and these they glew t^o 
the end of their arrowes. 



' Stevens, Flint Chips, pp. 77, 78. • Idem., p. 78. ^ Sixth Voyage, 1606. 
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Torquemada* says: 

They bad, and still have, workmen who make knives of a certain black stone or 
flint, which it is a most wonderful and admirable thing to see them make ont of the 
stone; and the ingenuity which invented this art is much to be praised. They are 
made and got out of the stone (if one can explain it) in this manner: One of these 
Indian workmen sits down upon the ground and takes a piece of this black stone, 
which is like jet, and hard as flint, and is a stone which might be called precioun, 
more beautiful and brilliant than alabaster or jasper, so much so that of it are made 
tablets and mirrors. The piece they take is about 8 inches long, or rather more, 
and as thick as one's leg or rather less, and cylindrical. They have a stick as large 
as the shaft of a lauce, and 3 cubits, or rather more, in length, and at the end of it 
they fasten flrmly another piece of wood 8 inches long, to give more weight to this 
part, then pressing their naked feet together, they hold the stones as with a pair of 
pincers or the vise of a carpenter's bench. They take the stick (which is cut off 
smooth at the end) with both hands, and set it well home against the edge of the 
front of the stone, which also is cut smooth in that part; and then they press it 
against their breast, and with the force of the pressure there flies off a knife, with 
its point and edge on each side, as neatly as if one were to make them of a turnip 
with a sharp knife, or of iron in the fire. Then they sharpen it on a stone, using a 
hone to give it a very fine edge; and in a very short time these workmen will make 
more than 20 knives in the aforesaid manner. They come ont of the same shape as 
our barbers' lancets, except that they have a rib up the middle, and have a slight 
graceful curve toward the point. They will cut and shave the hair the first time 
they are used, at the first cut nearly as well as a steel razor, but they lose their edge 
at the second cut; and so to finish shaving one's beard or hair, one after another has 
to be used; though indeed they are cheap, and spoiling them is of no consequence. 
Many Spaniards, both regular and seculai clergy, have been shaved with them, 
especially at the beginning of the colonization of these realms, when there was no 
such abundance as now of the necessary instruments and people who gain their 
livelihood by practicing this occupation. Bat I conclude by saying that it is an 
a<lmirable thing to see them made, and no small argument for the capacity of the 
men who found out such an invention. 

Tylor^ says: 

Hernandez gives a similar account of the process. He compares the wooden instm- 
ment used to a crossbow. It was evidently a T-shaped implement, and the work- 
man held the crosspiece with his two hands against his breast, while the end of the 
straight stick rested on the stone. He furthermore gives a description of the mak- 
ing of the well known maquahuiti, or Aztec war club, which was armed on both 
sides with a row of obsidian knives, or teeth, stuck into holes with a kind of gum. 
With this instrument, he says, a man could be cut in half at a blow — an alisnrd 
statement which lias been repeated by more modern writers. 



' Monarquia Indiana, Seville, 1615. ^ Anahuac, p. 331. 
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